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WO 98/1 1073 PCTYUS97/15310 
8-HYDROXY-7-SUBSTITUTED QUINOLINES AS ANTI-VIRAL AGENTS 



FIELD OF THE INVENTION 
The present invention provides for 8-hydroxy-7-substituted quinoline 
5 compounds and pharmaceutical ly acceptable salts thereof which are useful as 
antiviral agents. The invention also relates to a pharmaceutical composition 
containing such compound in combination with a suitable excipient, the composition 
being useful in combating viral infections. The invention also relates to a method 
for selectively combating viral infections in animals, including man. Specifically, 

10 these compounds have anti-viral activity against the herpes virus, cytomegalovirus 
(CMV). Many of these compounds are also active against other herpes viruses, such 
as the varicella zoster virus, the Epstein-Ban virus, the herpes simplex virus, and 
the human herpes virus type 8 (HHV-8). 

BACKGROUND OF THE INVENTION 

15 The herpesviruses comprise a large family of double stranded DNA viruses. 

The herpesvirus family can be divided into three subfamilies (a, (J, y) based upon a 
number of biological properties such as host range and tropism, viral life cycle, and 
viral persistence and latency. Eight of the herpesviruses, herpes simplex virus types 
1 and 2 (HSV-1 and HSV-2), varicella zoster virus (VZV), human cytomegalovirus 

20 (HCMV), Epstein-Barr virus (EBV), and human herpes viruses 6, 7, and 8 (HHV-6, 
HHV-7, and HHV-8), have been shown to infect humans. 

HSV-1 and HSV-2 are the prototypic a-herpesviruses. These two serotypes 
share approximately 50% nucleotide homology. Both are neurotropic viruses, but 
their primary sites of replication are different. HSV-1 typically infects the oral 

25 mucosa resulting in ulcerations commonly refered to as cold sores. HSV-2 infects 
and cuases ulcerations of the genital mucosa. HSV infection can also result in 
disseminated disease and encephalitis, especially in immunocompromised patients. 
D.O. White and F.J. Fenner, In Medical Virology, D.O. White and F.J. Fenner, eds., 
Academic Press, p. 318-347 (1994). 

30 VZV is also an a-herpesvirus and is the causitive agent of chicken pox. VZV 

establishes a latent infection in the dorsal root ganglia of the peripheral nervous 
system. From its latent site, VZV can cause recurrent disease commonly refered to 
as shingles or zoster. The probability of shingles increases with age and frequently 
occurs in immunocompromised patients. A.M. Arvin, In Virology, B.N. Field, D.M. 

35 Knipe, and P.M. Howley, ed., Lippincott-Raven Press, New York, p. 2547-2586 
(1996). 
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Human cytomegalovirus (HCMV), a (^-herpesvirus, is an ubiquitous agent 
producing infection in individuals of all age groups. Infection rates of 60-100%, 
depending on geographic area and socioeconomic status have been reported. R. J. 
Whitley, S. Goldsmith and J. Gnann, In Society for General Microbiology. 45th 
5 Symposium: Control of Virus Diseases, Mimmock, N.J.; P.D. Griffiths and C.R. 

Madely, eds., Cambridge University Press, Cambridge, p. 315 (1990). The majority 
of infections are asymptomatic. However infections occuring in the immuno- 
compromised patient, including organ transplant recipients and individuals with 
AIDS may be severe and include HCMV induced pneumonia, colitis, and retinitis. 

10 L.W. Drew, Clin. Infect Dis. 14:608-615 (1992). HCMV is the leading cause of 
blindness in AIDS patients. T.C. Merigan and S. Resta, Rev. Infect. Dis.l2:S693 
(1990). HCMV also establishes lifelong latency in the host. 

HCMV DNA polymerase (HCMV pol) is an enzyme essential for viral 
replication. D.H. Spector, KM. Klucher, D.K Rabert and D.A. Wright, In 

15 Herpesvirus Transcription and Its Regulation, E.K Wagner, ed., CRC Press, Boca 
Raton, FL, p. 261 (1991). The current therapies for HCMV; Ganciclovir, Foscarnet 
and Vistide act by inhibition of HCMV pol. A.K Field and KK Biron, Clin. Micro. 
Reviews 7:(1) 1-13 (1994). See also US Patents 4,199,574; 4,215,113; 4,355,032; and 
E. DeClercq et al., Antiviral Research, Vol 8, pages 261-272 (1987). Ganciclovir and 

20 Foscarnet display significant toxicity and induction therapy is restricted to an 

intravenous route of administration. D. Faulds and R.C. Heel, Drugs, 39:597 (1990). 
Maintenance therapy with Ganciclovir and Foscarnet will likely contribute to drug 
resistant virus. A.K. Field and KK Biron, Clin. Micro. Reviews 7:(1) 1-13 (1994). 
Clearly less toxic, orally bioavailable alternatives are needed. 

25 EBV is a y-herpesvirus which replicates in the epithelial cells of the 

nasopharynx and salivary glands and resides latently in B-cells. Childhood 
infections of EBV are normally asymptomatic. However, EBV infection is associated 
with several diseases in adults such as infectious mononucleosis, Burkitt's 
lymphoma, nasopharyngeal carcinoma, and Hodgkins disease. A.B. Rickinson and 

30 E. Kieff, In Virology, B.N. Fields, D.M. Knipe, and P.M. Howley, eds., Lippincott- 
Raven Press, New York, p. 2397-2446 (1996). 

HHV-6 is a ^-herpesvirus which causes roseola (exanthem subitum) in 
children. P. Lusso, Antivir. Res. 31:1-21 (1996). HHV-7 shares 50-60% nucleotide 
sequence homology with HHV-6. It's disease association is unclear, but it may be 

35 involved in some cases of roseola. N. Frenkel and E. Roffman, In Virology, B.N. 
Fields, D.M. Knipe, P.M. Howley, eds., Lippincott-Raven Press, New York, p. 2609- 
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2622 (1996). HHV-8, also known as Kaposi's sarcoma associated herpesvirus 
(KSHV), is a ^-herpesvirus which has recently been associated with Kaposi's 
sarcoma in AIDS patients and multiple myeloma. MB. Rettig et al., Science, 
276:1851-1854 (1997). 
5 INFORMATION DISCLOSURE 

Published Japanese patent application Hi- 136152 published 29 May 1989 
discloses a silver halide photographic light-sensitive material comprising a support, 
and thereon, at least 1 silver halide emulsion layer containing a cyan dye-forming 
coupler represented by a broad generic formula. This broad generic formula 

10 includes 8-hydroxy-quinoline derivatives substituted by a wide variety of 

substituents, e.g., substituted carboxamide groups at the 7 -position. None of the 
specific compounds disclosed in this reference are structurally similar to the 
compounds of the present invention. Also, the compounds of the present invention 
are useful as pharmaceutical agents, specifically HCMV inhibitors, whereas the 

15 reference compounds are useful in color photography. 

Published Japanese patent application HEI 3-73949 published 28 March 1991 
discloses a thermally developable color light-sensitive material comprising at least a 
light-sensitive silver halide, a reducing agent, a binder, and a coupler represented by 
a first generic formula and/or a second generic formula on a support. These broad 

20 generic formulas include 8-hydroxy-quinoline derivatives substituted by a wide 
variety of substituents, e.g., substituted carboxamide groups at the 7-position. As 
noted for the previous Japanese reference, none of the specific compounds disclosed 
in this reference are structurally similar to the compounds of the present invention. 
Also, the compounds of the present invention are useful as pharmaceutical agents, 

25 specifically HCMV inhibitors, whereas the reference compounds are useful in color 
photography. 

Published Japanese patent application 02152966 A2 discloses 4-hydroxy- 
carbostyryl derivatives as anti-allergy and antiinflammatory agents. The 
compounds of the present invention are l-(N-unsubstituted)- 8-hydroxy-7-quinoline- 
30 carboxamides. 

US Patent No. 4,959,363 discloses l-(N-substituted)-l,4-dihydro-4-oxo-6- 
and/or-7-substituted-3-quinolinecarboxamides as antiviral agents. The compounds of 
the present invention are l-(N-unsubstituted)-8-hydroxy-7-quinolinecarboxamides. 

US Patent Nos. 5,459,146 and 5,506,236 disclose 4-substituted-3-alkyl- 
35 pyrazolo[3,4-b]quinoline compounds as antiviral agents. Basically, these compounds 
are the tricyclic version of compounds such as those disclosed in the "363 patent 
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above, and are structurally very different from the compounds of the present 
invention. 

US Patent No. 5,378,694 discloses compounds such as l-{N-substituted)-3- 
substituted-4-hydroxy-2-quinolinones, and generically, 3-substituted-4- 
5 hydroxycoumarin compounds as antiviral agents. US Patent No. 5,412,104 discloses 
compounds similar to those disclosed in the '694 patent for anti-viral or anti- 
hypertensive use; however, these l-(N-substituted) reference compounds are 
disclosed as having substituents other than hydroxy at the 4-position of the 
quinolinone ring. The compounds of the present invention are l-(N-unsubstituted)-8- 

10 hy d roxy-7 -quinolinecarboxamides. 

German patent DE 1 908 548 discloses a variety of compounds including 4- 
hydroxy-quinoline compounds which may be substituted at the 3-position by 
carboxamide groups, and which are useful against cold viruses. 

Published German patent application DE 44 25 647 Al discloses heterocyclic- 

15 1-phenyl substituted quinolone and naphthyridone carboxylic acids for treating 
retroviral infections; Published German patent application DE 44 25 648 Al 
discloses 6 and 6,8-substituted l-[4-(lH-l,2,4-triazol-l-yl-methyl)phenyl] quinolone 
carboxylic acids for treating retroviral infections; Published German patent 
application DE 44 25 650 Al discloses substituted triazolylmethylphenyl- 

20 naphthyridone carboxylic acids for treating retroviral infections; Published German 
patent application DE 44 25 659 Al discloses Nl-diverse 6-fluoro-8-difluoromethoxy 
substituted quinolone carboxylic acids for treating retroviral infections. The 
compounds of these references are structurally very different from the compounds of 
the present invention. 

25 Derwent Abstract 96-246942/25 of JP 8099957-A discloses optionally 

heterocyclyl substituted 4-oxo-quinoline and naphthyridine derivatives which are 
useful for treating herpes, particularly herpes simplex virus, herpex zoster virus and 
cytomegalovirus. 

Derwent Abstract 95-271358/36 of JP 7165748-A discloses compounds having 
30 heterocyclic ketones which are used in antiviral agents for treating cytomegalovirus 
infectious disease. 

Nowhere do these references teach or suggest the specific 8-hydroxyquinoline- 
7 -carboxamide compounds of the present invention which are useful as anti-HCMV 
agents. 

35 US Patent 5,463,072 discloses a process for the preparation of naphtholic 2- 

equivalent cyan couplers which are useful in color photography. It discloses an 8- 
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hydroxy-quinoline compound having a substituted triazole moiety at the 6-position 
and a carbamoyl moiety at the 7-position. 

International Publication WO 95/11592, published 4 May 1995, discloses a 
marine structure carrying a coating comprising a layer which contains a quinoline 
5 compound, or an N-oxide or a salt thereof, having antifouling activity. It generically 
discloses such compounds with a variety of substituents, such as hydroxy, (optionally 
substituted C^-alkyDsulphonyl, (optionally substituted aryUsulphonyl, mono or di 
(optionally substituted C^alky^aminosulphonyl. 

Derwent Abstract 91-232424/32 (Sandoz AG) discloses the use of 5HT-3 
10 antagonists for the prevention or reduction of dependence on alcohol, psycho- 
stimulants, nicotine or opiates. A variety of compounds is disclosed including 
quinoline compounds having unsubstituted phenyl rings. 

Derwent Abstract 90-343755/46 (Sandoz Ltd.) discloses serotonin 5-HT3 
antagonists used for treating stress-related psychiatric disorders, rhinitis, nasal 
15 disorders and lung embolism. It discloses a variety of compounds, including 
quinoline compounds substituted by bridged piperidine groups. 

Derwent Abstract 90-290145/38 (DuPont DeNemours Co.) discloses n- 
substituted naphthalene or quinoline sulphonamides which are radio and chemo- 
sensitising agents in tumour treatment. Other than the sulfonamide bonds, the 
20 quinoline compounds are not further substituted on their phenyl rings. 

Derwent Abstract 90-264471/35 (Yoshitomi Pharm. Ind. KK) discloses 
(iso)quinoline-sulphonamide compounds and their acid addition salts as vasodilators 
and cerebral circulation improving agents. 

Derwent Abstract 85-063337/11 (Sandoz-Patent-Gmbh) discloses a variety of 
25 new fused heterocyclic sulphonic amide and ester derivatives with analgesic, 
antiarrythmic and antipsychotic activities. 

Derwent Abstract 22,706 (Pfizer & Co.) discloses quinoline derivatives and 
their acid addition salts as bronchodilators, but no sulfonamide substituents are 
disclosed for these compounds. 
30 U.S. Patent 5,240,940 discloses fungicidal compositions comprising a 

combination of two fungicides, one of which is a quinoline or cinnoline compound. 
U.S. Patent 4,881,969 discloses sulfonamides as herbicidal agents. 

European Published applications 0326330 and 0326328 discloses quinoline, 
quinazoline and cinnoline fungicides. 
35 JP 63307451 discloses a silver halide color photographic photosensitive 

material with improved granularity containing a water-soluble coupler capable of a 
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coupling reaction with an oxidant main ingredient in color developing, which coupler 
may include specific 8-hydroxy-quinoline compounds. 

JPO7033729-A discloses the production of N-cyano-N-substituted- 
arylcarboxyimidamide compounds in which aryl may be 8-quinolyl groups. 
5 International Publication Number WO 96/25399, published 22 August 1996, 

discloses aroylaniline derivatives which exhibit anti-retro viral activity. 

International Publication Number WO 97/03069, published 30 January 1997, 
discloses substituted heteroaromatic compounds which are protein tyrosine kinase 
inhibitors, in particular to substituted quinolines and quinazolines. 
10 International Publication Number WO 96/06084, published 29 February 1996, 

discloses quinolylamine derivatives which are useful for the treatment of 
arrhythmia. 

European Patent Application No. 0206751, published 30 December 1996, 
discloses 2-substituted-phenylalkenyl-quinoline derivatives which are useful as 
15 selective antagonists of leukotrienes of D 4 . 

International Application No. WO 9632015 discloses synergistic fungicidal 
compositions made of quinoline derivatives and cytochrome complex III inhibitors. 

European Patent Application No. 0399813 discloses diarylstyrylquinoline 
diacids which are leukotriene antagonists and inhibitors of leukotriene biosynthesis. 
20 These compounds are useful as anti-asthmatic, anti-allergic, anti-inflammatory and 
cytoprotective agents. 

SUMMARY OF THE INVENTION 
The present invention particularly provides: 
A compound of formula IA 
25 wherein R° is 

a) -(CH^-X*. 

b) -(CH a ) 0 -C a -C 8 cycloalkyl substituted by zero (0) or one (1) R 8 , 

c) -(CH^p W* 2 , 

d) -(CHj^ W^iyC 1 , or 
30 e) ^CH^-CHR^CH^-X 1 ; 

wherein R 1 is 

a) -H, 

b) -F, 
0 -CI, 

35 d) -Br, 

e) -CF 3 , or 

-6- 
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f» -N0 a ; 
wherein R a is 

a) -H, 

b) -CVCjalkyl, 
5 c) -OH, 

d) -CF„ 

e) -CH=CH-furanyl, 

f) -CH=CH-phenyl substituted by zero (0) or one (1) R\ 

g) -CH=CH-pyridinyl, 

10 h) -(CH^p-phenyl substituted by zero (0) or one (1) R 4 , 

i) -NHV 1 , 

j) -CHaNHV 1 , or 

k) -CHjZ 1 ; 
wherein R 3 is 

15 a) -H, 

b) -OH, 

c) -CF 8 , or 

d) -C-Cjalkyl; 
wherein R" is 



20 


a) 


-H 




b) 


-F, 




c) 


-CI, 




d) 


-Br, 




e) 


-NO a , 


25 


f) 


-CF 8 , 




g) 


-W l -R 10 , 




h) 


-C,-C 6 alkyl, 




i) 


-C s -Cg cycloalkyl, 




j) 


-[CHaVaryl, 


30 


k) 


-[CHa^-het, 




1) 


-CH 2 -C s -C a cycloalkyl, 




m) 


-SO a NH-het 




n) 


-CN, 




0) 


-I, or 


35 


P) 


-CHj-OH; 



wherein R 5 is 
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-H 


b) 


-F, 
* > 


c) 


-CI. 


d) 


-Br 


e) 


-W'-R 10 , 


n 




g> 


-C r C fl alkyl, 


h) 


-C 3 -C 8 cycloalkyl, 


i) 


-(CHgVaryl substituted by R 6 , 


j) 


' -(CH 2 ) n -het substituted by R 7 , or 


k) 


-CHa-Cg-Cft cycloalkyl; 



wherein R 6 is 

a) -H, 

b) -F, 
15 c) -C1, or 

d) -Br; 
wherein R 7 is 

a) -H, 

b) -F, 

20 c) -CI, or 

d) -Br, 
wherein R 8 is 

a) -C r C 4 alkyl, 

b) -W'-H, or 
25 c) -CHaW^; 

wherein R 9 is 



a) 


-Cj-C, alkyl, 


b) 


-C 3 -C 8 cycloalkyl, 


0 


-C(0)R", 


d) 


-C(0)NHR", 


e) 


-CH(OH)R", 


f) 


-CHjOH, 


g) 


-C0 2 R", or 


h) 


-aryl; 



35 wherein R" is 

a) -H, 
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b) -C r C 6 alkyi, 

c) -C a -C e cycloalkyl, 

d) -(CHj,) a -aiyl optionally substituted with F, CI, CHaOH or -N0 2 , 

e) -(CH^-het, or 

5 0 -CHa-Ca-Ca cycloalkyl; 
wherein R 11 is 

a) -Ci-C 7 alkyl, 

b) -C 3 -C 8 cycloalkyl, 

c) -(CHa), X 1 , or 

10 d) -CH 2 -C 3 -C 8 cycloalkyl; 
wherein X 1 is 

a) -aryl substituted by zero (0), one (1), two (2), or three (3) R 4 , 

b) -het substituted by zero (0), one (1) or two (2) R 6 , 

c) -C r C 8 alkyl, 

15 d) -CH(OH)-phenyl, 

e) -S-phenyl, 

f) -NHS0 2 -phenyl substituted by one (1), two (2) or three (3) R\ 

g) -CN, 

h) -OH, 

20 i) -C 3 -C 8 cycloalkyl substituted by zero (0), one (1) or two (2) R 8 f or 

j) -4-cyano-2,3,5,6-tetrafluoro-phenyl; 

wherein X 2 is 

a) -aryl substituted by zero (0), one (1), two (2) or three (3) R 4 , 

b) -het substituted by zero (0), one (1) or two (2) R 6 , 
25 c) -C r C 8 alkyl, 

d) -CH(OH)-phenyl, or 

e) -C 3 -C 8 cycloalkyl substituted by zero (0), one (1) or two (2) R a ; 
wherein W 1 is 

a) -NH, 

30 b) -oxygen, or 

c) -sulfur; 
wherein V 1 is 

a) -R", 

b) -(XO)R n , 
35 c) -SOjR 11 , or 

d) -C(0)NHR u ; 
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whrein Z 1 is 

a) -C r C 7 alkyl, 

b) -C a -C 8 cycloalkyl, 

c) -C(0)R u , 

5 d) -CXO)NHR u , or 

e) -C0 2 R u ; 
wherein -aryl is 

a) -phenyl, 

b) -naphthyl, 
10 c) -biphenyl, 

d) -tetrahydro-naphthyl, or 

e) fluorenyl; 

wherein -het is a 5-, 6- or 7-membered saturated or unsaturated ring containing 
from one (1) to three (3) heteroatoms selected from the group consisting of nitrogen, 
15 oxygen and sulfur; and including any bicyclic group in which any of the above 
heterocyclic rings is fused to a benzene ring or another heterocyclic; 
wherein -cycloalkyl is a saturated or unsaturated hydrocarbon ring including any 
bicyclic group in which the above ring is connected to a benzene, heterocyclic or 
other hydrocarbon ring; 
20 wherein n is zero (0) to six (6), inclusive; 
wherein p is one (1), two (2) or three (3); 
or a pharmaceutical^ acceptable salt or N-oxide thereof. 
The present invention further provides: 
The compound of formula IA provided that: 
25 a) when R° is -(CH 2 ) n -X 1 and X 1 is -OH, then n is one or greater; and 

b) when R° is -(CH,), W'X 2 , W 1 is -oxygen or -sulfur and X 2 is phenyl then 
R 4 is other than t-pentyl. 

The present invention also provides: 
A compound of formula I 
30 wherein R 1 is 

a) -H, 

b) -F, 

c) -CI, 

d) -Br, 

35 e) -CF 3 , or 

f) -N0 2 ; 
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wherein R 2 is 

a) -H, 

b) -Cj-C^alkyl, 

c) -OH, 
5 d) -CFj, 

e) -CH=CH-furanyi, 

f) -CH=CH-phenyl substituted by zero (0) or one (1) R 4 , 

g) -CH=CH-pyridinyi, or 

h) -(CH^p-phenyl substituted by zero (0) or one (1) R 4 ; 
10 wherein R 3 is 

a) -H, 

b) -OH, 

c) -CF 3 , or 

d) -C r C 3 alkyl; 
15 wherein X 1 is 

a) -phenyl substituted by zero (0) or one (1) R\ 

b) -het substituted by zero (0) or one (1) R 5 , 

c) -C r C 12 alkyl, 

d) -CH(OH)-phenyl, 
20 e) -S-phenyl, 

f) -naphthyl, 

g) -NHS0 2 -phenyl substituted by one (1) R\ or 

h) -CN; 
therein het is 

25 a) -l,3,4-tliiadiazol-2-yl, 

b) -4,5-dihydro-4-oxo-2-thiazolyl, 

c) -thiazolyl, 

d) -benzothiazolyl, 

e) -pyridinyl, 

30 f) -morpholinyl, or 

g) -imidazolyl; 
wherein R 4 is 

a) -H 

b) -F, 
35 c) -CI, 

d) -Br, 
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e) -N0 2f 

f) -OCH s , 

g) -CFj, or 

h) -C r C 4 alkyl; 
5 wherein R 6 is 

a) -H, 

b) -F, 

c) -CI, 

d) -Br, 

10 e) -(CHj^phenyl substituted by R s ), 

f) -thienyl substituted by R 7 , or 

g) -OH; 
wherein R* is 

a) -H, 
15 b) -F, 

c) -CI, or 

d) -Br, 
wherein R T is 

a) -H, 
20 b) -F, 

c) -CI, or 

d) -Br; 

wherein n is zero (0) to six (6) inclusive; 
or a pharmaceutical^ acceptable salt or a N-oxide thereof. 
25 The present invention further provides compounds of formula II 

wherein R 1 is 

a) -H, 

b) -CI, 

c) -Br, or 
30 d) -N0 2 ; 

wherein R a is 

a) -H, 

b) -CH a , 
O -CF», 

35 d) -(CHa) p -phenyl substituted by zero (0) or one (1) R\ 

e) -CH=CH-furanyl, or 
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f) -CH=CH-phenyl substituted by zero (0) or one (1) R 4 ; 
wherein X 1 is 

a) -phenyl substituted by one (1) R\ 

b) -het substituted by one (1) R fi , 
5 c) -CH(OH)-phenyl, 

d) -S-phenyl, 

e) -naphthyl, 

f) -NHSO a -phenyl substituted by one (1), two (2) or three (3) R 4 , or 

g) -CN; 
10 wherein het is 

a) -l,3,4-thiadiazol-2-yl, 

b) -4,5-dihydro-4-oxo-2-thiazolyl, 

c) -2-thiazolyl, or 

d) -2-benzothiazolyl; 
15 wherein R 4 is 

a) -H, 

b) -CI, 
0 -Br, 

d) -NO a , or 
20 e) -OCH 3 ; 

wherein R 6 is 

a) -H, 

b) -CI, 

c) -(CHa) n -(phenyl substituted by R 6 ), 
25 d) -2-thienyl substituted by R 7 , or 

e) OH; 
wherein R 8 is 

a) -H, 

b) -CI, or 
30 c) -Br; 

wherein R 7 is 

a) -H, 

b) -CI, or 

c) -Br. 

35 In another aspect, the present invention provides 

A use of a compound of formula IA 
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to prepare a medicament for treating a susceptible cytomegaloviral infection in a 

mammal 

wherein R° is 

a) -(CrU.-X 1 , 

5 b) -(CHaVCj-Ca cycloalkyl substituted by zero (0) or one (1) R 8 , 

c) -{CH,),, W 1 ^, 

d) <CH 2 ) P W'CHjX 1 , or 

e) -{CH a ) a -CHR , -(CH 3 ) D -X 1 ; 
wherein R 1 is 

10 a) -H, 

b) -F, 
O -CI, 

d) -Br, 

e) -CF S , or 
15 f) -N0 2 ; 

wherein R 2 is 

a) -H, 

b) -C r C 3 alkyl, 

c) -OH, 
20 d) -CF„ 

e) -CH=CH-furanyl, 

f) -CH=CH-phenyl substituted by zero (0) or one (1) R\ 

g) -CH=CH-pyridinyl, 

h) -{CHaJp-phenyl substituted by zero (0) or one (1) R 4 , 
25 i) -NHV 1 , 

j) -CHjNHV 1 , or 
k) -CH^Y 
wherein R 3 is 

a) -H, 
30 b) -OH, 

c) -CFj, or 

d) -C r C s alkyl; 
wherein R* is 

a) -H 
35 b) -F, 

c> -CI, 
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a) 


-C,-C« alkyl, 




b) 


-W'-H, or 




0 


-CHjW^; 




wherein R 9 is 


5 


a) 


-C,-vJ 7 alkyl, 




LA 

b) 


-C 3 -C 8 cycloalkyl, 




c) 


-C(0)R , 




a) 






e) 


nTT/ATT\T> 11 


10 


0 






g) 


-C0 2 E , or 




h) 


-aryl; 




wherein R* u 


is 




a) 




15 


b) 


r* o _ii..,i 

-C,-C 6 alkyl, 




c) 


-C 3 -C 8 cycloalkyl, 




d) 


-(CHa^-aryl optionally substituted with F, CI, CH2OH or -NO a , 




e) 


//ITT \ 1_ M. 

-(CH 2 ) D -het, or 




V 


-Uri2-C 3 -U s cycloalkyl; 


20 


wherein R 11 


is 




a) 


•C r C 7 alkyl, 




b) 


n 1 11 1 

-C 3 -C 8 cycloalkyl, 




c) 


-(CHaJo X 1 , or 




d) 


-CH 2 -C 3 -C 8 cycloalkyl; 


25 


wherein X 1 


is 




a) 


-aryl substituted by zero (0), one (1), two (2), or three \6) K , 




b) 


-het substituted by zero (0), one (1) or two (2) R 6 , 




0 


-C r C 8 alkyl, 




d) 


-CH(OH)-phenyl, 


30 


e) 


-S-phenyl, 




f) 


-NHSO r phenyl substituted by one (1), two (2) or three (3) R\ 




g) 


-CN, 




h) 


-OH, 




i) 


-C 3 -C 8 cycloalkyl substituted by zero (0), one (1) or two (2) R 8 , or 


35 


j) 


-4-cyano-2,3,5,6-tetrafluoro-phenyl; 




wherein X 2 


is 



-16- 



WO 98/11073 PCT/US*7/15310 

a) -aryl substituted by zero (0), one (1), two (2) or three (3) R 4 , 

b) -het substituted by zero (0), one (1) or two (2) R B , 

c) -C r C B alkyl, 

d) -CH(OH)-phenyl, or 

5 e) -C 3 -C 8 cycloalkyl substituted by zero (0), one (1) or two (2) R 8 ; 

wherein W 1 is 

a) -NH, 

b) -oxygen, or 

c) -sulfur, 
10 wherein V 1 is 

a) -R» 

b) -(XO)R n , 

c) -SO^ 11 , or 

d) -C(0)NHR u ; 
15 whrein Z 1 is 

a) -C r C 7 alkyl, 

b) -C 3 -C e cycloalkyl, 

c) -aojR 11 , 

d) -C(0)NHR u , or 
20 e) -COsR 11 ; 

wherein -aryl is 

a) -phenyl, 

b) -naphthyl, 

c) -biphenyl, 

25 d) -tetrahydro-naphthyl, or 

e) fluorenyl; 

wherein -het is a 5-, 6- or 7-membered saturated or unsaturated ring containing 
from one (1) to three (3) heteroatoms selected from the group consisting of nitrogen, 
oxygen and sulfur; and including any bicyclic group in which any of the above 

30 heterocyclic rings is fused to a benzene ring or another heterocyclic; 

wherein -cycloalkyl is a saturated or unsaturated hydrocarbon ring including any 
bicyclic group in which the above ring is connected to a benzene, heterocyclic or 
other hydrocarbon ring; 
wherein n is zero (0) to six (6), inclusive; 

35 wherein p is one (1), two (2) or three (3); 

or a pharmaceutical^ acceptable salt or N-oxide thereof; as well as a method of 
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treating a cytomegalovirus comprising the administration of an effective amount of a 
compound of the formula IA. 

The present invention also provides: 

An antiviral pharmaceutical composition which comprises a pharmaceutically 
5 acceptable excipient and an effective amount of a compound of formula I. 
Further, the present invention provides: 
A compound of the formula HI 
wherein R 1 is 

a) -H, 
10 b) -C r C 6 alkyl, or 

c) -CH=CH-aryl; 
wherein R a is 

a) -C r C 10 alkyl, 

b) -(CH^R 3 , 

15 c) -CH(R 4 )R 3 , or 

d) -(CHA-X^R 3 ; 
wherein R 3 is 

a) -aryl, 

b) -het substituted by zero (0) to two (2) R s , or 
20 c) -C 3 -C 6 cycloalkyl; 

wherein R 4 is 

a) -C r C 6 alkyl, or 

b) -aryl; 
wherein X 1 is 

25 a) -H, 

b) -F, 

c) -CI, 

d) -Br, or 

e) J; 
30 wherein X 2 is 

a) -O-, 

b) -S-, or 
0 -NH-; 

wherein n is zero (0) to four (4) inclusive; 
35 wherein aryl is 

a) phenyl substituted by zero (0) to two (2) R 6 , or 
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M ■ M I*a>3'l™"»titu««iby2ero(0)totwo(2)R'- 

one (1, to three (3, heteroat™ .elected fro m the ^ „ 

«»en and euKUr; ^ Mudine ^ ^ ^ ^ whid> » ^ n. 

heterocchc tings is fused to a benzene ring or another heteroc*..; and ». „_ 
J be o^necteo through . ^ or ^ ^ 

n^Sen; and „ ehe»ncan y feasibie, the nitrogen and auirur afcm, „ w be in^T 
e^ed forms; and * chenncaU y fesrfbie, the nitr0 ge n atom ta ta ». 



10 



15 



wherein R 6 is 


a) 


-H, 


b) 


-C,-C 5 alkyl, 


c) 


-F, 


d) 


-ci, 


e) 


-OCH s> 


0 


-CF Sl 


g) 


-NHSO a -het substituted by 


h) 


-NHSO a -phenyl; 



or a pharmaceutical^ acceptable salt thereof; 
20 A compound of formula III 

wherein R l is 

a) -H, 

b) -CH 3 , or 

O -CH=CH-phenyl; 
25 wherein R a is 

a) -(CH^R', 

b) -(CH 2 ) n -X a -R s , or 

c) -CH(R 4 )R 8 ; 
wherein R s is 

30 a) -phenyl substituted by zero (0) to two (2) R 6 

b) -het, 

c) -naphthyl, or 

^ _c m pycloalkyl; 
wherein R 4 is 

35 a) -CH„or 

b) -phenyl; 
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wherein R B is 

a) -F, 

b) -d, 

c) -NHS0 2 -phenyl; 
5 wherrein X 1 is 

a) -CI, or 

b) -Br; 
wherein X s is 

a) -0-, or 
10 b) -S-; 

wherein het is 

a) -imidazolyl, or 

b) -indolyl. 

The present invention also provides: 
15 A compound of the formula IV 

where X 1 is 

a) -H, 

b) -P, 

c) -CI, 
20 d) -Br, or 

e) -I; 

wherein R,, R, and R 4 may be the same or different and are 

a) -C,-C 5 alkyl, or 

b) -phenyl. 
25 Also provided is: 

A compound of formula V 
wherein X 1 is 

a) phenyl substituted by zero (0) to three (3) R\ 

b) naphthyl substituted by zero (0) to three (3) R«, 
30 c) fluorenyl substituted by zero (0) to three (3) R«, ' 

d) het substituted by zero (0) to one (1) R s , 0 r 

e) 4-cyano-2,3,5,6-tetrafluorophenyl; 
wherein R 4 is 

a) -F. 

35 b) -CI, 

c) -Br, 
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I -I, 


e) 


-NO a , 


f) 


-CN, 


g) 


-CF S , 


5 h) 


-C.-C, alkyl, 


i) 


phenyl, 


j) 


cyclohexyl, 


k) 


hydroxymethyl, 


1) 


-OR 10 , 


10 m) 


-SR 10 , or 


n) 


-SO^-het; 


•wherein het is 


a) 


l,3-benzodioxol-4-yl, 


b) 


l,3-benzodioxo-5-yl, 


15 c) 


coumarinyl, 


d) 


indazoyl, 


e) 


indolyl, 


f) 


benzothiazolyl, 


g) 


benzothiadiazolyl, 


20 h) 


quinolinyl, 


i) 


pyridinyl, 


j) 


l,3,4-thiadiazol-2-yI, or 


k) 


isoxazolyl substituted with 


wherein R 6 is 


25 a) 


-F, 


b) 


-CI. 


c) 


-Br, 


d) 


-I, 


e) 


-CF,, 


30 f) 


-C r C«-alkyl, or 


g) 


-C,-C 2 -alkylsubstituted with 


wherein R M is 


a) 


hydrogen, 


b) 


-C r C 4 alkyl, 


35 c) 


phenyl, 




benzyl, or 
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e) 4-nitrophenyl; as well as 
A compound of formula V 
wherein het is 

a) indazoyl, 
5 b) indoyl, or 

c) isoxazolyl substituted with one (1) or two (2) C.-C, alkyl. 
Finally, the present invention provides: 
A compound of formula VI or VII 
wherein X is 
10 a) -C,or 

b) -SO; 
wherein Y is 

a) -NH, 

b) -O, or 
15 c) -S; 

wherein EWG is an electron withdrawing group; 
wherein R 1 , R a and R" are as defined in claim 1; 
wherein R* is 

a) -H, 

20 b) -<CH s )„-CO J -C 1 -C a alkyl, 

c) -(CHj^-phenyl optionally substituted with one (1) or two (2) R 7 

d) -(CH 2 ) m -het, 

e) -C r C 9 alkyl optionally substituted by one R s , 
0 -C r C 4 alkyl-NH-COOCHj-benzyl, or 

25 g) -C,-C 4 alkyl-S-CH,; 

wherein R 8 is pyrrolidin-l-yl optionally substituted with EWG or R 6 ; 
wherein n is zero (0) to three (3); 
wherein m is zero (0) to one (1); 

wherein -het is a 5-, 6- or 7-membered saturated or unsaturated ring containing 
from one (1) to three (3) heteroatoms selected from the group consisting of nitrogen 
oxygen and sulfur; and including any bicyclic group in which any of the above 
heterocyclic rings is fused to a benzene ring or another heterocyclic; 
wherein R 6 is 

a) hydroxy, 
35 b) -Ci-Ce alkyloxy, 

c) mercapto, or 



30 
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d) -Ci-Ca alkylmercapto; 
wherein R 7 is 

a) hydroxy, or 

b) -CVC alkyloxy; as well as 
5 A compound of formula VI or VII 

wherein R T is t-butyl; 
wherein EWG is 

a) -NH-CO a C(CH s )a, 

b) -CN, 

10 c) -COX 8 -C 1 -C 6 alkyl, or 

d) -COOH; 
wherein X 1 is 

a) -0-, or 

b) -NH; and 
15 wherein het is 

a) l,3-benzodioxol-4-yl, 

b) l,3-benzodioxol-5-yl, or 

c) indolyl. 

"PharmaceuticaUy acceptable salts" refers to those salts which possess the 
biological effectiveness and properties of the parent compound and which are not 
biologically or otherwise undesirable. 

"N-oxide" refers to the oxidized form of the nitrogen in the ring of the 8- 
hydroxy-quinoline compounds of the present invention. The preparation of such 
compounds is well known to one of ordinary skill in organic chemistry, including 
methods such as oxidation with metachloro-peroxy-benzoic acid. 

"Electron-withdrawing group- means any substituent on the ring which tends 
to draw electron density from the ring. Examples of such groups include halogen, 
nitro, cyano, carboxylic acids, carboxylic esters, sulfoxides, sulfones, sulfonamides, 
ketones and aldehydes. 

"Halogen" means fluroine, chlorine, or bromine. 

"Her is a 5-, 6- or 7-membered saturated or unsaturated ring containing from 
one (1) to three (3) heteroatoms selected from the group consisting of nitrogen 
oxygen and sulfur; and including any bicyclic group in which any of the above' 
heterocyclic rings is fused to a benzene ring or another heterocycle; and the ring 
may be connected through a carbon or secondary nitrogen in the ring or an exocyclic 
nitrogen; and if chemically feasible, the nitrogen and sulfur atoms may be in the 
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oxidized fo™.; if chemically feeble, the nit^ m . y he in *. p*,,^ 

, T 3 **"* " " mWl » tit ° tel - »f •** include the feUowing- 

th^cly,, thiazo ly l, benzothie.o.H pyridi» y , <„, pyridyl) , morph(>ta)rl ^ 

mdolyl, and piperazinyl. *«««wyi, 

5 or CAS 1 " 6 ^ """" ^ — *« «° »• 

or CAS nomenclature system. 

indicated ^ * ^ h ^ b — Gaining m oie ti es is 

Z Z 4 P ***** ** ***** of carbon 

atoms in the moiety, i.e., the prefix C ( - Cj indicates a moiety of the integer V to the 

10 ^r Tcarhon atoms, inclusive. Thus, for example, (C^alkyl J n to ^f 
one to three carbon atoms, inclusive, or methyl, ethyl, propyl Md * 
and branched forms thereof. P™pyi, straight 

Throughout this application, abbreviations which are well known to one of 

15 ZZZ. " " ^ ^ 8UCh ^ " Ph " PheDy1 ' met ^ - 

The following Charts A-I describe the preparation of the compounds of the 
present mvention. All of the starting materials are prepared by procedures 
described m these charts or by procedures analogous thereto, which would be well 
known to one of ordinary skill in organic chemistry. All of the final compounds of 
the present invention are prepared by procedures described in these charts or by 
procedures analogous thereto, which would be well known to one of ordinary skill in 
organ, chemistry. All of the variables used in the charts are as defined below or as 
in the claims. 

CHART A 

The preparation of the starting materials, 8-hydroxy q uinoline-7-carboxylic 
acids, is accomplished in low to moderate yields by * e carboxylaUon of 8-hydroxy- 
quinohnes, which are either commercially available or which are prepared by 
hterature methods: G.S. Bajwa, K.E. Hartman, and M.N. Jouillie, Journal of 
Medicinal Chemistry, Vol.16. No. 2, pages 134-138 (1973); L.C. March WA. 
Romanchick. G.S. Bajwa. and MM. Jouillie. Journal of Medicinal Chemistry, Vol 

W ( 3 eq,, CO 2 (800 p.s.i) at 170' for 7 days, to yield the compound of formula A- 
2. J. Hannah et al.. Journal of Medicinal Chemistry, Vol. 21, No. H pages 1093 
1100 (1978, * and R> in formula A-l are the same as R 1 ud V > 
The compound of formula A-2 wherein R 1 is -H and R* is -H is the intermediate ' 
compound of Preparation 1 below. The compound of formula A-2 wherein R« is -F 
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i. the Mediate compos of^p^ s Mow *-«« — * I. -C H , 



OH 

RL-N^L „ OH 




R 1 



10 A-2 



R 



CHART B 



15 



Preparation 2 below. R. Schmitt and F. Engelmann Ch em if ^ 

Mgeunann, Chem. Ber., 20; 1887; 2694. 



nJ"? oh o 

Cry* ftVoH 




20 



Br 

B-1 



B-2 

CHART C 



The acid of formula C-l, prepared as described in Charts A and B ah ■ 
, condensed with the amine of formula C 2 whi,K ■ *' " 

25 chloro or p-nitrcbenzylamine) Td «™«Wly available (e. g , „- 

couplin, agent, HOb"^^^^ ^ * ^ " ^ 

* in formula Cl are .e ^Z^^TT^ °* * ~ 
same as X in formula C-3.) The compound ofTo^a C ^h " ^ °* " ^ 
-d X is -CI is the final compound oflample^w 4l J" *' ^ * * 

30 3 wherein R l is -H, R' is -CH and v • T 7 " C ° mp0UIld formula C- 

WO » 13 fi nal compound of Example 12 below tk 
compound of formula C-3 wherein R> is -F R* is H and X 7, 
35 compound of Example 16 below Ch~t C - * " ** *** 

benzylanunes ° " -ethod for 
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CHART D 

Under the same conditions as in Chart C above (Le., EDC, HOBt, DMF rt 7 
days), the acid of formula D-l is condensed with the heterocyclic amine of formula 
10 D-2 to give the final compound of formula D-3, which is prepared in Example 8 
below. 



15 



20 



t>1 



0-3 



CHART E 

Chart E discloses a more efficient method of coupling the 8-hydroxyquinoline- 
7-carboxylic acids with anilines and heterocyclic amines utilizing PCI, as the 
condensing agent. H. Singh, A.K. Singh, S. Sharma, R.N. Iyer, J. Med. Chem 
20:826 (1977); H. Singh, S. Sharma, R.N. Iyer. Ind. J. Chem., 15B:73 (1977)- S K 
Dubey, A.K. Singh, H. Singh, S. Sharma, R.N. Iyer, J. Med. Chem., 37:999 (1994) 
The compound of formula E-l is coupled with the compound of formula E-2 (using 
25 PC1„ xylenes, at reflux, for 18hr) to yield the compound of formula E-3 wherein X is 
-H (which is the final compound of Example 5 below) or X is -Br (which is the final 
compound of Example 6 below). (X in formula E-l is the same as X in formula E-3 ) 
Chart E is the preferred coupling method for heterocyclic amines. 
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E-1 

E-2 



X 
E-3 



10 



15 



CHART F 

The squired tluazolon*, off ormuIa „ ^ ^ ^ 

commercuUy avaiiabIe acjds „ (mmna „ ^ fo ^ »*- 

- «- h-- , M ta Br and is then « ^ ^ in P meth J 0 ™' 1 
the ^ of formuU P.2. This c„ m pound „ ^ ^ ^ »« U 

^atr^totfeHthec^poundofformulaF-a. T. Sohda et al Cham 
Pharm. Bull., Vol SO, No. 10, page. 3601-8616 (1982). 



F-8 



F-3 



20 



25 



CHART G 

Chart T ^ C< " 1 '" e<i " ,0 m ° derate **• »*- *• — - 

Chart E. Thus, th. expound of formula G-l is coupied with A. compound of 

ormuU G-2 (usme PC!,, ^ at reflux for a8 houra) „ ^ ^ 

formula G-3 wherein R' is -H is the final compound of aaunple , ^ 
compound of formula G-3 wherein tf i. -Br is a. final compound of Example 4 
beb., and the compound of formuU G-3 wherein * is -CI „ ^ ^ ^ „ 

15 below. The coupling condign, of this action „. prefarred lan 
anilines are used. 



oh o ^ 



OSrV .^vO" 



R 



CHART H 

35 sat.cn of benzenes, although the yields are lower than found for the EDC 

coupling The compound of formula H-l is eo Upled ^ compmmd rf ^ 
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H-2 (using PC1 3 , xylenes, at reflux for 18 hr) to yield the compound of formula H-3 
which is the final compound of Example 1 below. 



a 



CHART I 

under ^ec^t...*. ^ ^ rf ^J^T* 

prepared in Chart A above) is couplrf ^ ^ ^™ 

formula .. 2 M, M or M (using ^ for ^ ~ - 

~* I. M. * 1-7 or ..S, respective,, ». eon.ponnd o f f o™It 

15 » the «Ml expound of BWpfe 2 ^ ^ ^ 

1-9 is the final compound of Example 14 below. 
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HO 



1-2 1-3 



1-1 



»-5 



10 9" 
HO-C, 1 




1-1 h6 



OH 



\-7 



15 SUL 



1-1 




?" if N-N 

ci 



(•9 



CHART J 

RA.W. Johnstone and M.E. Roee in Tetrahedron, yol . 35, pag e 21169 (1979). The 
compound of fonnul. « „ ^ ^ u]mtymhima „ 

temperature to ether/toluene, then e*K»ed „ euifa- dioxide ga, to prepare the 

Th ; f 8Ui& "' mide ° f « «■ »- prepared b y reaction of the 

T«* Pyridi ° e " ^ <16 "* *• "1"— <f 

30 nun) or eicess boron tribromide((3I > CI J , L5 hr). 
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10 



OMs 



OH 



J-S 



15 



20 



25 
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CHART K 

Compounds of the structure K-3 are preoared fmm «. 

oucyiutnium at low temperature in THF f rt ^ ^ 

peraxure m THP to give the compound of formula 



HO 




-SI(R) 3 
X 2 



X 1 




K-1 



x 1 

K-2 



HO 

O0r 3W " 



K-3 



CHART L 

Toam«tureof(>.anida 8 i n eofI.la n dethyl-4 4 4-triflu 0 «>- ♦ * 

added 6N HC1 Th« „» m ,i« "^^tnfluoroacetoacetate of L-2 is 

oxv HC1. The resulting enamine is heated in diphenylether at 250T * 
Produce ^sy^^ *° ° * 



35 



OCH. 



o o 



c oc H a 



L-1 



OH 
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CHART M 

The compound of M-l is chlorinated with phosphorus oxychloride in C^CL/DMF at 
room temperature. The resulting chloride of M-2 is reductively cleaved by 
hydrogenation in EtOH, Et,N to give M-3. Methyl ether defection with pyridine 
hydrochloride at 220'C gives ^trmuoromethyl-S-hydroxyquinoline of M-4 This 
material is carbonated to M-5 under Kolbe-Schmidt conditions. Standard amide 
couplings gives the desired products of M-6. 



OCH, 

in F i c >» N >^ c . u ?CH 3 OH 

M" 2 M-3 



OH O 

15 M-5 



OHO 

DH — • F 3°n 

ss^UJ H 



M-6 
CHART N 

Alternatively, pyridine hydrochloride deprotection of N-l gi ves the Wihydroxy- 
quinoline of N-2, which again is carboxylated under Kolbe-Schmidt conditions to give 
N-3. Standard amide couplings give the desired products of N-4 

20 



OH OH O n 

Er*C6 -X^ -'-X^" 

^ OH OH 

N-2 



25 CHART O 



Aryl aldehydes of 0-2 are condensed with 8-hydroxyquinaldine of 0-1 at 180'C to 
form the 2-styryl.8-hydrox yqu inoUnes of O-S. These are carboxylated under Kolbe- 
Schmidt conditions to give 0-4. Standard couplings of the resulting acid with 
amines gives the desired amides 0-5. 

30 
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OH OH 
CM °-2 0-3 




?" ° OH O 



CM 0-6 

CHART P 

The preparation of the starting material of formula P-l is accomplished by 
10 chlorination of commercially-available 8-hydroxyquinaldine according to the 

procedure described in DE 1770065. The compound of formula P-l is then treated 
with neat flourosulfonic acid at 120 °C to form the compound of formula P-2. 
Finally, the sulfonamides of formula P-3 are prepared by heating to 140 °C a 
mixture of 1 eq of the sulfonyl fiouride of formula P-2, 2 eq of the primary amine of 
15 formula RNH, and 3 eq of N,N-diisopropylethylamine in chlorobenzene. 

? H OH OH 



p-i 



P-2 



P-3 



CHART Q 

The preparation of the starting material of formula Q-l is accomplished by O- 
methylation of commercially-available 5,7-dibromo-2-methyl-8-quinolinol according 
to the procedure of R. A. W. Johnstone and M. E. Rose in Tetrahedron, vol. 35, page 
21169 (1979). The styrene derivative of formula Q-2 is obtained by heating the 2- 
methylquinoline of formula Q-l with benzaldehyde for 18 h. The intermediate of 
formula Q-2 (which corresponds to J-l, R l = CH=CHPh, X 1 = X 2 - Br) is then 
advanced in four steps to the sulfonamides of formula Q-3 (which corresponds to J-5, 
R 1 = CH=CHPh, X 1 = CI; R 2 = R) following the route previously described in Chart J. 




Br _ 

CI 

35 Q-1 q-2 M 
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CHART R 

The preparata of ^ emaUrm of fermula R [ 

— -I. The compos of forrouU M „ ^ * 

nuMP.esiun, bromide and rMmryuHhlum at .„ ^ „ j^TT* ™* 

diorfde „. to pr. plr . rf form ™ I ™- "7 ^— to -*hr 

M - - —d. of foZ. ^ „Id b th : CMnP ° Ua,i " 

N^oro. ucctalmide „ melhyl „ e ^ a( ,^^ ^« 

f "*7* * *— ^ W * — by -cuon of the ^ 

formula P * t „ ^ uy reaction of the compound of 

formula M ««s. „ f ae ^ ^ ^ ^ 



OH 




OH 



a 



20 R1 R-2 



a 

R-3 




OH 

SpjQ OH fS ?^NH 2 



oh r sJ?Ss r 

25 c » 



R-4 



R-6 



OH rtf Ps-.NHS0 2 R 

30 — ► ^VVV^.-OCJ 



a 



R-6 



« _ CHART S 

35 



TJ» . conunercially-available 5-flouro^-hydroxyquinoUne of formula S 1 is ^ 
with neat chlorosulfonic acid at 90-105 "C to form th „ 

»u 105 C to form the sulfonyl chloride of formula S- 
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2. The eutfonamide of formula S-3 is then prepared by reaction of 1 eq of the 
sulfonyl chloride of formula S-2 with 3 eq of benzylamine in THF. 




HO 
F 




S-2 



S<3 



CHART T 

~s atl75 Cu,tt epre,ence of potwrium carbonate under 800 pai 

anune. ^ Nation M either U^onyidianidatole, or afternatiXta 

de^ .nude, of th. fomuUa T-3. Th. above .nude. are prepared either aTd^L 
^oguesora.p«„fa,»raUeI w thesi.bl^. either a. dMorefe 




35 



CHART U 

Anhydride U.1 is prepared from S-hydroxy-T^uinoline carboxylic acid usin* 2 2 2- 

ra:;r^^r:r:^ r — ^ 



-34- 



WO 98/11073 

inhibition of the reaction as well a* to H„, „k , *CT/US97/,»io 

a chelation of both ata^l^^ " °* « 

of the reaction, strictly baaic con^Tt^ T- ** ^ «~ 

hyd^-quino^ carboxylic add ^ ^ster "-3 w prepared from 8- 

protected to ester U-2 according to a liter!' ^ Bubstituent being first 

540842, 10 December 1931) and \ubsT Patent *<>• 



10 



15 



HO o 



HO O 

-jr^i — oh 



c 'CO,CH,CCI.. 
MPEA ' 




ma CHART V 

^^^hydroxy-T^uinolinecarboxamidesV^-^ 
20 from anhydride U-l (Chart U) following Gp n . 33 compounds 

primary amines, provided some traces of * * 8h,gle 8t< * ^ 

(No water needs to be added- water col T * "**un, 

2o amide function of the still proteTd^l I " 

- donate at the V-posi^Ta t^TJ T ^ 40 — 

catalyzed by pyridinium chloride leads to ^7 hydrolysis, 
^^-^oUnec^oo^^y^^^^ Similarly, N-Aryl-8- 

30 

30 carboxamides V-15-20 are prepared ^^ydroxy-T-quinoliae- 
below from ester U-3 (Chart t£ T' ° P " d ^ 

lending on the amine), JL^Tt? ^ * ^ " " * 5 ^ 
S-hydro^y substituent within TTj^^!^ * »" d ™°n <™e 
V-17.20aswellas V-37-94 are also ^^^es 

« following GP V described bel" ' * ^ ester U- 3 , 

When parallel synthesis is used, some impurities apnea 

purines appear occasionally besides 
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o 

Sfr^o^o o o 

6° Pynci 




10 U-1 

o 




V-4-14, V-21-36 



15 U-3 



V-15-20, V-37-34 



20 



25 



30 



CHART W 



The synthesis of 2-amino-S-alkvI n^u- j. 

_ ^ ttrrrr jet w - 

carboxylic acid derivatives U-1 or U 3 rw * ^ actlv ^ S-hydroxy-7-quinoline 
W-95 with Ih, correspoadw " a"*""™"* of thtadtole 

-*ich acid ^p.'L coZCZl M "" W - 1M " d W1 °* - 

^ w. M7) by - jr,^nzrT r bu,yi — <m ~ 

** «M. „ te „ W . 105 _ ' • , "'" q ° M, **— «■ 
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OC to r t 

8h ° rA : W-95 



^ & Br D|pEA HJsr^gJ^M" 1-butylamine: W-97 

w-9s DMF « rL H a^Chy^vwe 

W-95 



tea 



6 

W " 99 W-100 



H-Phe-OM©or 



DMF, r.L 'V^S^NVyOs W^nanUorrsr 1QB 
W-95 ' H O 






9~\ 
O 

95 

CH ^ S ° 4 ' I o DIPEA t 

O r.t,24h O I 5 fj Y K 

W ' t0 3 W-104 W-105 ° 



^Uytene L II „ ^V C 




93 - 0C°> 

dioxane. ^V< DMF^V^Xo^ 
° r.L.24h O ' H g |S. 



W - 1Q 6 W-107 



W-108 
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„ j CHART X 

Bromide displacement with commercially available nin 

thiadiazole W-109; similarly usinsZT * ^ ^ to 

X.110 to X-117. ^ 6 amm0 ^ —» leads to esters 



10 



15 




N-N 



DIPEA. 
DMF, r.t 



N-N 

W-95 



Br 



X-109 



O-J 



DIPEA. 
DMF, r.t. 



N-N 

H 



R-NHj - H-Tyr-O'Bu: X-1 1 0 

H-Lys(Z)-0«Bu:X-1li 

H-Leu-O l Bu:X-1l2 

H-Pro-O l Bu:X-1l3 

H-Met-0«Bu:x.li4 

H-Trp-OteuX-ns 

H-Tyr-(0 , Bu)-0 , au: X-116 

H-Asp(0«Bu)-0<Bu: X-1 1 7 



_ CHART Y 

These thiadiazoles, as well as commercially available 9 • 
1,3,4-thiadiazole, are then coupled uaJl e ^ ^-(trifluoromethyl^ 

20 amides V-4-20 from anhydride U x *r *e 

-spectively. Oependin, on J^^^'^ 
™ elated as the free compounds, as the t^-JS^^?* 
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9 " 9 N_N k ? H {? N-N OH O N . N ^ 

^3 £j5V-** rWN^ N -JD 



Y-118 



H H 
Y-121 




OH O N-N 





H w H 
Y-123 




OH O n-n 



Y-128 



Y-119 




I 



H 



Y-120 



Y-122 




(S)-onantiomGr: Y-124 
(">-enantfonier Y-125 



OH O 



Y-127 



? H 9 N-N 




R-NH- Tyr-Ofeu: Y-129 

Lys(Z)-0'Bu: Y-130 
Uu-0*Bu: Y-131 



N^c^N'* Pro ^*Bu: Y-132 

Trp-0»Bu: Y-134 
TyrfOtBuJ-Oteu: Y-135 
AspfOtBuJ-O'Bu): Y-136 
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CHART Z 

The tert-butyl eaters are hydrolyzed in selected 
are isolated as their 
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examples to yield acids Z-137-139. 



10 



15 



20 



if 

OH O N-N ^ ^ . 



Z-137 



OH O 



OH O 



Y-127 



?H O N-N 

N^s N 
H H 



Y-134 



o 

OH 



2-138 





4h ^^Jk^ H H 




Z-139 



CHART AA 
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AA-B 

AA-C 
N-N | 

H2N S NHR I ( 2 eq.) 



H ? 9wP N-N 




It will be apparent to those pIhh^i • ^ 
— — ere merdy re^ZT^ ~. 

«™*at viral tafe^^ to »«. ««»e compound, are useful to 

h r a, ' H -' i '■ , — » «.e re^r^^ *- 

these compound, are ale. active J™' e >*> m ^«»ta« CCMV). Many of 

fWaSfflinr^ •* eh ^ M ™>>'« virus, and the human 

Also, while many of the compound, of a,. - 
-W* again* u,. cmv polymaj. T" * ** have ^ 

^mega,o^ o,^^^,^^^"^^ be active 
of these compound, acavi* against^ t^T' ^ *• — below 
P~-t invent.™ to a Bpeci£ic n,^^ — - « — . to limit the 

The HOMV polymerase assav ., 

< Sp A> - described in several xe^T L"** ' » 
Pharmaceutical Manufacturing Intor^aon^T M N D - Co< *. et al, 

are -corporated by refers her*,. ^ *• *«M«» ««« which 

^e «say i. eonducted in 100 nl voIum.tr Perf ° nn,!d to ^ PUte. 

kci - - - ^ « ~ c^ssr- r * ^ - 

"^TTP- Assays are run with and 



without CHAPS, (^K3-<^lainidopropyI)-duneth i "™W»»1. 

. M — . f 2 ^ Hc^^tI 0 ' ,to, " 1 ; prop ' ,oe ■• ,,If "' ate, 

containing 50% g, ycer(>1 , ^ ,„ J°^ ym ' ^ 

-d 0.01*.^ ^ ^ HC ^t^.^ <PH 100 
5 recombinant bacuWa-infected SP 9 7^ " e5t[ "' eaM,i * 

Pn-«dure,. i. added at 10% <or 10 pi, «ZV 7^ * 
Compound, are dHuted in 50% DM £ ^« «"*■ — • . U. 100 pi. 

reactions are initiated via th« Unless noted otherwise 

10 template/primer to reaction murt»™. 

°M biottoylated poltfM>^>li eo (dT) 
compound, of interot. Plate, are to-* iT* ** ' !,,Z * ne • Md 
— via tbe addiUontf 4 TuT ' * * "° C "»* - 
are torn*,.,* M "»* W •> P« well. 

incon.ora.ioni.Wand™! T Uri ° g " ,hichsub,trate 
» U.. 30 min. f „ HCMV po,^, TZ^^ *" < "' 15 '™ -* u«d, 

Abated 10 min. a, 37-C, then a^E££- T ^ ^ " 
Packard Topcount. Linear r-^IT * ™° and counted on a 

computer B«ult. of the taJ!" T ^ ' C "' 8 *" uaing 

are ahown in Tab,.. 1 2^7 " *' * 

** waa te.ted under modiued'co'nd,^ 'Ji ' ££f — — 

A modified veraion of the above HflMV , 
d«cribed ab™. but with the followin, * ""'Waraae a»ay i. perf^d ., 
DMSO until fin* dllutfcm in* a,.., b *JT' H ' C ° m " imi ' « <BtaUd in 100% 

"""ar- Aho, a different lot of CMV poly,. *" 40 ** ""'"a"— 

active renting m a m„ ra rapid ^ " ™ Wch ""^ * -ore 

compound, of the prcent ^ **• - 

below. ^ U ^^are.how„i„Table.3.6.nd 7 
0 Compounds are tested for A' 

culture baaed a^. ^ EUSA ( ^*^ » — HCMV u«ng . «„ 
u«d a. described in WA Tataro,J7 s T """"^"^ format i. 
Meth., 35:207-215 ,1991, HunJTrel ^T" " < ThOT "»°°- J ' 
at a multiplicity of 0.025 plaoue formic * ™* tafMted wltn H °MV 

^ of M ^ The vin,. mlLtreloT 7 "° iCr0 " ter ^ ^ « ■ 
Prepared fa ti„ue culture n^dfa i. ^ f * su "»a,lo- f tort compound 

added for a pe riod ^ 4 ^ ^ ^ ^ 
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is aspirated and replaced with 95% ethanol to allow fixation of virus infected 
cultures. The ethanol is removed and the wells are washed twice with saline. A 
solution of 2% dry fat milk, 1% bovine sera albumin prepared in saline is added to 
wells to allow for non-specific binding of protein material to plastic surfaces for 1 
5 hr. Murine monoclonal antibody prepared in saline directed against the late (65KD) 
matrix protein of HCMV is added to test wells for 1 hr. The wells are washed twice 
and antibody, conjugated with the enzyme horse radish peroxidase, with specificity 
against murine IgG is added to test wells for 1 hr. Test wells are washed three 
times with saline. A solution of o-phenylene diamine, a substrate for horse radish 

10 peroxidase is added for 15 minutes at which time enzymatic conversion occurs 

indicating reactivity of the enzyme with its substrate. This conversion is evident as 
a color reaction which was spectrophoretically monitored at 490 nm. The intensity 
of the color indirectly reflects the presence of antibody directed against the viral 65 
KD matrix antigen. The presence of the viral matrix antigen refects the amount of 

15 HCMV replication. Thus, test wells, in which little viral replication has occurred, 
would have little or no antibody binding and are present with low levels of color. 
Non-infected wells serve as the assay background control. Results of the testing of 
compounds of the present invention in this assay are shown in Tables 4, 7 and 12 
below. 

20 These compounds of the present invention are administered in a 

pharmaceutical composition containing the compound in combination with a suitable 
excipient, the composition being useful in combating viral infections. Pharmaceutical 
compositions containing a compound appropriate for antiviral use are prepared by 
methods and contain excipients which are well known in the art. A generally 

25 recognized compendium of such methods and ingredients is Remington's 

Pharmaceutical Sciences by E.W. Martin (Mark Publ. Co., 15th Ed., 1975), which is 
hereby incorporated by reference herein. 

The compounds of the present invention are administered parenterally (for 
example, by intravenous, intraperitoneal or intramuscular injection), topically, 

30 orally, or rectaliy, depending on whether the preparation is used to treat internal or 
external viral infections. 

For internal infections, the compositions are administered orally or 
parenterally at dose levels, calculated as the free base, of about 0.1 to 300 mg/kg, 
preferably 1.0 to 30 mg/kg of mammal body weight, and are used in man in a unit 

35 dosage form, administered one to four times daily in the amount of 1 to 1000 mg per 
unit dose. 
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For parenteral administration or for administration as drops, as for eye 
infections, the compounds are presented in aqueous solution in a concentration of 
from about 0.1 to 10%, more preferably about 0.1 to 7%. The solution may contain 
other ingredients, such as emulsifiers, antioxidants or buffers. 

The exact regimen for administration of the compounds and compositions 
disclosed herein will necessarily be dependent upon the needs of the individual 
subject being treated, the type of treatment and, of course, the judgment of the 
attending practitioner. 

The following compounds of the present invention are preferred: 

N-[5-[(4-Chlorophenyl)methyl]-l,3,4-t^ 
carboxamide; 

5-Bromo-N^4-chlorophenyl)-8-hydroxy-7Kiuinolinecarboxamide; 

5-Chloro-N^4-chlorophenyl)^hydroxy-7^uinolinecarboxamide; 

N-[(4-Chlorophenyl)metliyl]^hydroxy-2-[2^4-me1^oxyphenyl)ethenyl]-7- 
quinolinecarboxamide; 

8-Hydro^-N^2-hydroxy-2-phenylethyl)-2^2-phenylethenyl)-7-quinoline- 
caxboxamide; 

N-[(4-Chlorophenyl)methyll^hydroxy-2^2-phenylethenyl>7-q\iinolin^ 
carboxamide; 

8-Hydroxy-2-(2-phenylethenyl)-N-[2-(phenylthio)ethyl]-7-quinoline- 

carboxamide; 

8-Hydraxy-N^2-hydroxy-2-phenylethy^ 
quinolinecarboxamide; 

N-[(4-(^lorophenyl)methyl]-2-[2^2^ 
carboxamide; 

5-<Moro-8-hydircxy-2-methyl-N^ 
5-chloro-8-hydraxy-2-methyl-N-[(2-pheny 

8-hydroxy-N-[5-[4-[( l-methylethyl)phenylstdfonyl]amino]pentyl]-7 -quinoline- 
carboxamide; 

8-hydroxy-N-(cyanomethyl)-7 -quinolinecarboxamide; 
8-hydroxy-N^2-hydroxy-2-phenylethyl)-2-[2-(4-methoxyphenyl)ethyll-7- 
quinolinecarboxamide; 

N-(2,2-Diphenylethyl)^hydro^r-7-qixinolinecarboxamide; 
N^3,3-Diphenylpropyl)^hydroxy-7^uinolinecarboxamide; 
8-Hydroxy-N^cis-myrtanyl)-7-quinolinecarboxamide; 
8-Hydn>xy-NKdiphenylmethyl)-7-qiiinolinecarboxamide; 
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S-Hydroxy-N^2K)ctyl>'7^uinoline(^boxamide; 
N-[2-{( 1R,2S>- l t 2-Diphenyl- l-hydroxy)ethyl>«-hydroxy-7-quinoline- 
carboxamide; 

8-Hydroxy-N-nonyl-7^\unolinecarboxamide; 
5 N^4-tei^Butyicydohe^i)^hydr^^ 

Rr8-Hydroxy-N-[ 14 l-naphthyl)ethyl]-7-quinolinecarboxamide; 
S-N4l^4-Bromophenyl)ethyl]^hydroxy-7^uinoU^ 
N-[2^(lS^R)-l,2-IMphenyl-l^ 
carboxamide; 

10 S-8-Hydroxy-N-[l-< l-naphthyl)ethyl]-7^uiiiolinecarboxamide; 

N-[(2-Chloro-6-phenaxy-phenyl)methyl]-8-hydro^ 

S-8-Hydraxy-N-[2-( l-hydra^-3-[4-hydroxyphenyl])propyl]-7-qiiinoline- 
carboxamide; 

8-Hydroxy-N-undecyl-7-quinolinecarboxamide; 
15 8-Hydroxy-N-(2-methyl(ydohe^l)-7-quinolinecarboxamide; 

N-[l«(2-Ethyl)hexyl]^-hydroxy-7^uinolinecarboxamide; 

8-Hydroxy-N-( l-naphthalenylmethyl)-7-quinoUnecarbaxamide; 

8-Hydroxy-N-[2^2-[4-phenoxy]phenyl)ethyl]-7-quinoUnecaiboxamide; 

R-N-[ 1^4-Bromophenyl)ethyl]-8-hydroxy-7^iiinoline<^ui)Oxamide; 
20 S-0-Benzyl-N-[7-(7-Carboxy^hydroxy)quinolyl3-tyro8ine, methyl ester; 

N-[2^4-Bromophenyl)ethyl]-8-hydroxy-7^uinolinecarboxamide; 

N^4-Cyanophenyl)^-hydroxy-7-qiiinolinecarboxamide monohydrochloride; 

N-(3-CWon>phenyl)-8-hydroxy-7^iiinolinecarboxainide monohydrochloride; 

N-Fluoren-2-yl-8-hydroxy-7-quinolinecarboxamide monohydrochloride; 
25 8-Hydroxy-N-{44(indazo^ylamino)sulfo^ 
monohydrochloride; 

N-(3-Beri2oxyphenyl)-8-hydroxy-7Kiuinolinecarboxamide monohydrochloride; 

N^4-Benzoxyphenyl)^hydraxy-7^uinolinecarboxa^ 

8-Hydr<^-N-[4^4-nitrophenoxy)phenyl]-7^uinoUnecarboxamide monohydro- 
30 chloride; 

8-Hydrcxy-N-naphth-l-yl-7-qiiinolinecarboxamide; 

N^2-(^oxxH4-mtrophenyl)-8-hydix>xy-^ 

N-Biphen-2-yl-8-hydiro«y-7-qiunolinecarboxamide; 

N-(4-(^oi^2-methylphenyl)-8-hydroxy-7^\iinolinecarboxainide; 
35 8-Hydroxy-N^4-propylphenyl)-7-quinolinecarboxamide; 

8-Hydroxy-N-[4-(hydraxymethyl)phenyl]-7^uinoluiecarboxamide; 
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8-Hydroxy-N-indazol-6-yl-7^uinolinecarboxamide; 
8-Hydraxy-N-<&-iodo-2-methylphenyl>7^ 
8-Hydroxy-N-[5-(2-phenylethyl)amino-l^^^ 
carboxamide znonohydrochloride; 
5 N-[5^utylamino>l,3,4-tHadiazol-2-yl]-W 
znonohydrochloride; 

5-BromcnN-[(4-cMorophenyl)methyl}-8-hydro^ 
5-Chloro-N-[(4-chlorophenyl)methyl]^^ 
N-Heptyl-8-hydxt>xy-2-[2-(4-methoxypheny 
10 N-Heptyl-8-hydroxy-2-(2-phenylethenyl)-7-q\ainoUnecarboxaixiide; 
8-Hydroxy-2-[2-(4-methoxyphenyl)ethen^ 
quinolinecarboxamide; 

5-C^oro-N-[(4-chlorophenyl)methyl]-8-hydroxy-2-methyl-7-quinoline^ 
. carboxamide; 

15 N-[(4-Chloropheni4)methyl]-8-hydroxy-5-ixitro-7-quinoUnecarboxamide; 
N-[5-[3-(4-Caalorophenyl)methyl]-4,5-dihydr^ 
quinolinecarboxamide; 

(E)-8-Hydroxy-2^2-phenylethenyl)-N^3-phenylpn>pylV7-quinoline- 
carboxamide; 

20 N-{54(l,3-Benzodioxol-5-yl<^anomethyl)amino]-l,3,4-thiadiazol-2-yl]-8- 
hydroxy-7-quinolinecarboxamide monohydrochloride; 

N-[5-({l > 3-Benzodioxol-5-^-[(tert>butoxy)carbonyl)methyl}amino)-l,3,4- 
thiadiazol-2-yl]-8-hydroxy-7 -quinolinecarboxamide semihydrate; 

N-[5-({l,3-BenzodioxoW-yl-[(tert-butoxy)<^bonyl]methyl}amino)-l l 3 l 4- 
25 thiadiazol-2-yl]-8-hydro^-7-quinolinecarboxamide semihydrate; 
(S)-N-[5-({[(tert>ButQxy)(^bonylH4-hy 
thiadiazol-2-yl]^hydiX)xy-7-qiiinolinecarboxamide; 

(S)-N-[5-( (5-[Benzoxy]amido- l-[(tert-butoxy)carbonyl]pentyl} amino)- 1,3,4- 
thiadiazol-2-yl]-8-hydroxy-7 -quinolinecarboxamide; 
30 (S)-N-[5^{H(tert>Butoxy)carbon^ 

yl]-8-hydroxy-7-quinolinecarboxamide monohydrate; and 

(S)-N-[5-({l-[(tert>Butoxy)c^ 
l,3,4-tluadiazol-2-yl]-8-hydroxy-7-quinolinecarboxamide monohydrate. 

The following sulfonamide compounds of the present invention are preferred: 
35 5-Chlon>-8-hydroxy-2-methyl-N-[2-(phenylthio 

5-Chloro-N-(4-chlorophenyl)-8-hydroxy-2-methyl-7-quinolinesulfonamide; 
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5-Chloro-N-[4-fluorophenyl)methyl^ 
sulfonamide; 

5-CUoro^-hydro^-2-methyl-N^l-naphthalenylmethy 
sulfonamide; 
5 S-CMoro-N^cydohexylmethyl)-^ 

5-Chloro^hydroxy-2-methyl-N^3-pheny 

5-CWoro^hydroxy-2-methyl-N^2-phenoxye 

5-CMoro-N-(diphenylmethyl)^-h^^ 

(R)-5^hlorc>^hydroxy-2-methyl-N^ 
10 (S)-5-Chloro-8-hydroxy-2-methyl-N-( l-phenylethyl>7-qiiinolinesulfonamide; 

5-CMoro-N^2^4-chlorophenyl)ethyl]^h^^ 

5-Bix>mo-8-hydro^«N^phenylmethyl)-7^uinolineaulfonaniide; 

5-CWoro-N-[2^2,4-dichlorophenyl)ethyl]^hydroxy-2-methyl-7- 
quinolinesulfonamide; 
15 (E)-5-CMoro^hydroxy-2^2-^^ 
quinolinesulfonamide; and 

5-Chloro-8-hydroxy-2-methyl-N-[2-[4-[(phenylsidfonyl)amino]ph 
quinolinesulfonaxnide. 
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DESCRIPTION OP PREFERRED EMBODIMENTS 
PREPARATION 1 8-Hydroxyquinoline-7-carboxylic acid (Formula A-2 wherein R l 
is -H and R 2 is -H) Refer to Chart A. 



OH 




8-Hydraxyquinoline (50.0 g) and potassium carbonate (142.8 g) are mixed 
10 together in a stainless steel bomb and heated at 170 °C under 1200 p.s.i. C0 2 for 7 
days. The reaction is then cooled and the resulting solid is partitioned between 
water (6 L) and EtOAc (1 L). The organic layer is extracted with water (2X 300 
mL). The combined aqueous layers are extracted with EtOAc (3X 600 mL). The 
aqueous layer is then acidified to pH 4.5 with cone. HC1. The resulting solid is 
15 collected! dried and triturated with i-PrOH to yield 51.97 g of the title compound as 
a tan solid. 

Physical characteristics are as follows: 
'H NMR (300 MHz, DMSO) 8 8.89, 8.58, 7.89, 7.78, 7.28. 
EXAMPLE 1 N4(4^hlorophenyl)methyl]-8-hydroxy-7-quinoUnecarboxamide 
20 (Formula H-3) Refer to Chart H. 

OH O 

06rVTa c , 

25 

A solution of 8-hydroxyquinoline-7-carboxylic acid (0.250 g) of Preparation 1 
and 4-chlorobenzylamine (0.187 g) in 25 mL xylenes is heated to reflux. To this is 
added dropwise PCI, (0.073 g). Refluxing is continued overnight. The reaction is 
then cooled and water is added to destroy excess PC1 3 . The resulting solid is 
30 collected and recrystallized from EtOAc/hexanes to yield 0.088 g of the title product 
as a yellow solid. 

Physical characteristics are as follows: 

MP 162-165 °C. 

l H NMR (300 MHz, DMSO) 5 9.46, 8.93, 8.43, 8.03, 7.70, 7.46, 7.39, 4.56. 
35 U C NMR (75 MHz, DMSO) 6 168.5, 156.8, 149.2, 138.6, 137.5, 132.0, 129.7, 

128.8, 125.8, 124.1, 117.5, 113.2, 42.5. 
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BR (muU) 3081, 1964, 1932, 1635, 1610, 1601, 1577, 1558, 1500, 1492, 1325, 
1295, 846, 836, 800 cm 1 . 

MS (FAB) m/z 313 (M+H), 315, 314, 313, 312, 173, 172, 69, 57, 55, 43. 
HRMS (EI) found 312.0669. 
5 EXAMPLE 2 N-[5-[(4-Chlorophenyl)methyl]-l,3,4-tM^ 

quinolinecarboxamide (Formula 1-3) Refer to Chart I. 



10 




A solution of 8-hydroxyquinoline-7-carboxylic acid (0.236 g) of Preparation 1 
and 2-amino-5-(4-chlorobenzyl)thiadiazole (0.282 g) in 25 mL xylenes is heated to 
reflux. To this is added dropwise PC1 3 (0.069 g). Refluxing is continued overnight. 
15 The reaction is then cooled and water is added to destroy excess PC1 S . The resulting 
solid is collected, dried and recrystallized HOAc to yield 0.079 g of the title product 
as a gold solid. 

Physical characteristics are as follows: 

MP 276-278 °C. 

20 *H NMR (300 MHz, DMSO) 8 8.87, 8.75, 8.04, 7.88, 7.39, 7.17, 4.37. 

IR(raull) 1661, 1608, 1567, 1537, 1489, 1422, 1292, 1218, 1212, 819, 810, 789, 

740, 652, 613 cm* 1 . 

MS (EI) m/z 396 (M+), 398, 397, 396, 173, 172, 171, 125, 116, 89, 63 (4). 
HRMS (EI) found 396.0471. 
25 EXAMPLE 3 N-(4-Chlon>phenyl)-8-hydroxy-7-qtxinolinecarboxamide (Formula G-3 
wherein R 1 is -H) Refer to Chart G. 




A solution of 8-hydroxyquinoline-7-carboxylic acid (3.78 g) of Preparation 1 
and 4-chloroaniline (2.55 g) in 250 mL xylenes is heated to reflux. To this is added 
dropwise PC1 3 (1.37 g). Refluxing is continued overnight. The reaction is then 
cooled and water is added to destroy excess PC1 3 . The resulting solid is collected, 
35 washed with water and dried. The crude product is recrystallized from 
EtOAc/hexanes to yield 1.96 g of the title product as an orange solid. 
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Physical characteristics are as follows: 
MP 207-209 °C. 

»H NMR (300 MHz, DMSO) 5 11.15, 8.91, 8.47, 8.00, 7.77, 7.71, 7.40, 7.39. 

U C NMR (75 MHz, DMSO) 6 165.8, 156.0, 147.9, 138.5, 138.4, 138.2, 13L3, 
129.2, 127.7, 127.6, 123.9, 122.1, 116.1, 115.9. 

IR (mull) 3048, 1996, 1939, 1659, 1588, 1539, 1531, 1485, 1397, 1288, 1253, 
1235, 1215, 809, 745 cm 1 . 

MS (EI) m/z 298 (M+), 300, 299, 298, 173, 172, 127, 117, 116, 89, 63. 

HRMS (EI) found 298.0518. 

Anal, found: C, 64.39; H, 3.68; N, 9.32; CI, 11.82. 
EXAMPLE 4 5-Bromo-N^4-chlorophenyl)-8-hydroxy-7-quinolinecarboxamide 
(Formula G-3 wherein R 1 is -Br) Refer to Chart G. 




A solution of 5-bromo-8-hydroxyquinoline-7-carboxylic acid (2.68 g) of 
Preparation 2 and 4-chloroaniline (1.28 g) in 250 mL xylenes is heated to reflux. To 
this is added dropwise PC1 3 (0.69 g). Refluxing is continued overnight. The reaction 
is then cooled and water is added to destroy excess PC1 3 . The resulting solid is 
collected, washed with water and dried. The crude product is recrystallized from 
EtOAc/hexanes to yield 1.97 g of the title product as an orange solid. 

Physical characteristics are as follows: 

MP 213-215 °C. 

l H NMR (300 MHz, DMSO) 8 10.99, 9.00, 8.55, 8.25, 7.87, 7.75, 7.42. 

1S C NMR (75 MHz, DMSO) 5 164.5, 155.6, 149.1, 139.7, 137.9, 136.9, 130.5, 
129.6, 129.3, 128.0, 125.4, 122.2, 117.2, 107.4. 

IR (mull) 2043, 1957, 1926, 1658, 1594, 1558, 1552, 1521, 1493, 1480, 1400, 
1395, 1291, 807, 634 cm 1 . 

MS (EI) m/z 376 (M+), 378, 376, 252, 251, 250, 196, 194, 129, 127, 115; 

HRMS (EI) found 375.9618. 

Anal, found: C, 50.15; H, 2.60; N, 7.27; Br, 20.85; CI, 9.23. 
PREPARATION 2 5-Bromo-8-hydroxyquinoline-7-carboxylic acid (Formula B-2) 
Refer to Chart B. 



-50- 



WO 98/11073 



PCT/US97/15310 



OH 




COOH 



5 8-Hydroxyquinoline-7-carboxylic acid (1.00 g) is suspended in 25 mL acetic 

acid. To this is added bromine (0.845 g) dropwise. The mixture is heated to reflux 
for 1 h, then poured into cold water. The resulting solid is collected, washed with 
water and dried to yield 1.43 g of the title product as a yellow solid. 
Physical characteristics are as follows: 
10 MP 244-246 °C. 

IR (mull) 3093, 2138, 1995, 1590, 1553, 1396, 1312, 1233, 1108, 911, 820, 779, 
767, 730, 671 cm 1 . 

MS (EI) m/z 267 (M+), 269, 1267, 251, 249, 225, 223, 195, 193, 115, 114. 
HUMS (EI) found 266.9507. 
15 Anal, found: C, 41.84; H, 2.83; N, 4.98; Br, 28.00. 

EXAMPLE 5 N^5^4-CUorophenylM,5-dihydro-4-oxo-2-thiazolyl]-8-hydroxy-7- 
quinolinecarboxamide (Formula E-3 wherein X is -CI) Refer to 
Chart E. 



20 




25 A solution of 8-hydroxyquinoline-7-carboxylic acid (0.280 g) of Preparation 1 

and 2-amino-5-(4-chlorophenyl)-4-hydroxy-l,3-thiazole (0.340 g) in 50 mL xylenes is 
heated to reflux. To this is added dropwise PC1 3 (0.103 g). Refluxing is continued 
overnight. The reaction is then cooled and water is added to destroy excess PC1 3 . 
The resulting solid is collected, washed with water and dried. The crude product is 
30 triturated with HOAc to yield 0.236 g of the title product as a gold solid. 
Physical characteristics are as follows: 
MP 272-276 °C (dec). 

X H NMR (300 MHz, DMSO) 6 13.75, 8.87, 8.72, 8.09, 7.86, 7.63, 7.37, 7.23. 
IR (mull) 2042, 1954, 1702, 1685, 1535, 1482, 1424, 1338, 1300, 1262, 1223, 
35 1186, 1181, 1093, 833 cm' 1 . 

MS (EI) m/z 397 (M+), 397, 241, 226, 173, 172, 171, 155, 145, 116, 89. 
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HRMS (EI) found 397.0278. 
EXAMPLE 6 5-Bromo-N-[W4-chlorophenylM,5^ihydr^ 

hydro xy-7-quinolinecarboxamide (Formula E-3 wherein X is -Br) Refer 
to Chart E. 

Br 

A solution of 5-bromo-8-hydroxyquinoline-7-carboxylic acid (0.268 g) of 
Preparation 2 and 2-amino-5-(4-chlorophenyl)-4-hydroxy-l l 3-thiazole (0.227 g) in 50 
mL xylenes is heated to reflux. To this is added dropwise PC1 3 (0.069 g). Refluxing 
is continued overnight. The reaction is then cooled and water is added to destroy 
excess PC1 3 . The resulting solid is collected, washed with water and dried. The 
crude product is recrystallized from HOAc to yield 0.055 g of the title product as an 
orange solid. 

Physical characteristics are as follows: 

MP 254-556 °C (dec). 

X H NMR (300 MHz, DMSO) 8 13.25, 8.98 8.72, 8.28, 7.99, 7.63, 7.45, 7.37. 

IR(mull) 3077, 1996, 1705, 1698, 1676, 1652, 1594, 1531, 1492, 1319, 1306, 
1262, 1218, 1170, 1093 cm 1 . 

MS (EI) m/z 475 (M+), 252, 251, 250, 226, 157, 156, 155, 115, 114, 89. 

HRMS (EI) found 474.9391. 
EXAMPLE 7 N45-(5-Bromo-2-thienyl)-2-thiazolyl]-8-hydroxy-7-qiiinoline- 
carboxamide (Formula 1-5) Refer to Chart I. 




A solution of 8-hydroxyquinoline-7-carboxylic acid (0.43 g) of Preparation 1 in 
80 mL xylenes is heated to reflux. PC1 3 (0.12 mL) is added dropwise and the 
mixture stirred for 20 minutes. 2-Amino-5-(5-bromothien-2-yl)thiazole (0.62 g) is 
added in one portion and the reaction refluxed overnight. The reaction is cooled to 
room temperature and HjO is added to quench excess PC1 3 . The solvents are 
removed and the residue is dissolved in acetic acid. A dark orange solid precipitates 
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upon addition of hexanes (0.28 g) to yield the title product. 
Physical characteristics are as follows: 
MP 279-281°C dec.. 

'H NMR (300 MHz, DMSO-d,,) 8 8.89, 8.71, 8.09, 7.86, 7.55, 7.38, 7.25, 7.21. 
5 "C NMR (75 MHz, TFA-d) 5 167.26, 161.84, 153.55, 148.16, 144.66, 135.44, 

132.94, 131.36, 128.99, 128.85, 128.71, 127.06, 125.24, 119.44, 117.29, 113.07, 
109.38. 

IR (mull) 3082, 1996, 1925, 1664, 1608, 1539, 1490, 1428, 1343, 1299, 1273, 
1230, 1212, 1034, 7376. 
10 MS (ED m/z 431 (M+), 433, 431, 262, 260, 180, 173, 172, 117, 116, 89. 

HRMS (EI) found 430.9401. 
EXAMPLE 8 N-[W3-ChlorophenylM,5-dihydro-4-oxo-2-thiazolyl]-8-hydroxy-7- 
quinolinecarboxamide (Formula D-3) Refer to Chart D. 



15 




20 To a solution of 8-hydroxyquinoline-7-carboxylic acid (0.284 g,) of Preparation 

1 and 2-amino-5^3-chlorophenyl)-4-hydroxy-l > 3-thiazole (0.340 g) in 20 mL DMF is 
added l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.305 g) and 1- 
hydroxybenzotriazole monohydrate (0.217 g). The mixture is stirred at room 
temperature for 7 days. The solution is then poured into 30 mL ice-water. The 
25 resulting solid is collected and dried. The crude product is triturated with hot 

EtOAc, then with hot i-PrOH to yield 0.182 g of the title product as a yellow solid. 
Physical characteristics are as follows: 
MP 268-272 °C (dec). 

»H NMR (300 MHz, DMSO) 5 13.88, 8.87, 8.72, 8.08, 7.86, 7.73, 7.47, 7.34, 
30 7.22. 7.14. 

1S C NMR (75 MHz, DMSO) 8 164.5, 160.2, 155.6, 153.8, 144.4. 142.4, 136.7, 
135.6,133.9, 132.8, 131.0, 129.3, 124.7, 124.6, 124.3, 123.7, 113.6, 111.8, 97.9. 

IR(mull) 2047, 1996, 1945, 1703, 1684, 1571, 1536, 1423, 1300, 1261, 1222, 
1185, 1113, 1085, 833 cm 1 . 
35 MS (EI) m/z 397 (M+), 397, 241, 213, 173, 172, 171, 145, 116, 115, 89. 

HRMS (EI) found 397.0290. 
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Anal, found: C, 66.78; H, 3.08; N, 10.31; CI, 8.43; S, 7.66. 
EXAMPLE 9 5-Bromo-N-[(4-cMorophenyl)methyl]^ 

(Formula C-3 wherein R 1 is -Br f R 2 is -H, and X is -CI) Refer to Chart 
C. 



To a solution of 5-bromo^hydroxyquinoline-7-carboxylic acid (0.402 g) of 
Preparation 2 and 4-chlorobenzylamine (0.219 g) in 20 mL DMF is added l-(3- 
dimethylaminopropyl)-3^thylcarbodiiinide hydrochloride (0.305 g) and 1-hydroxy- 
benzotriazole monohydrate (0.217 g). The mixture is stirred overnight. The solution 
is then poured into 30 mL ice-water. The resulting solid is collected and dried to 
yield 0.157 g of the title product as an off-white solid. 

Physical characteristics are as follows: 

MP 148-151 °C. 

l H NMR (300 MHz, DMSO) 8 9.38, 8.97, 8.44 f 8.32, 7.80, 7.38, 4.55. 

U C NMR (75 MHz, DMSO) 8 167.1, 156.9, 150.3, 140.5, 138.4, 135.6, 132.0, 
129.8, 129.6, 129.0, 128.8, 125.5, 114.2, 108.9, 42.6. 

IR (mull) 3372, 3291, 2427, 1996, 1960, 1926, 1637, 1535, 1492, 1433, 1414, 
1337, 931, 798, 681 cm' 1 . 

MS (EI) m/z 390 (M+), 392, 252, 251, 250, 225, 223, 142, 140, 125, 115. 

HRMS (EI) found 389.9777. 

Anal, found: C, 62.48; H, 3.05; N, 7.27; Br, 19.70; CI, 9.09. 
EXAMPLE 10 N-[(4-Chlorophenyl)methyl]-8-hydroxy-2-methyl-7-quinoline- 



To a solution of 8-hydroxy-2-methylquinoline-7-carboxylic acid (0.305 g) of 
Preparation 5 and 4-chlorobenzylamine (0.219 g) in 20 mL DMF is added l-(3- 
dimethylaininopropyl)-3-ethylcarbodiimide hydrochloride (0.305 g) and 1-hydroxy- 




QH 9 



Br 



carboxamide (Formula C-3 wherein R 1 is -H, R 2 is -CH 3 , and X 
is -CI) Refer to Chart C. 
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benzotriazole monohydrate (0.217 g). The mixture is stirred overnight. The solution 
is then poured into 30 mL ice-water. The resulting solid is collected and dried to 
yield 0.337 g of the title product as an off-white solid. 

Physical characteristics are as follows: 
5 MP 95-98 °C. 

l H NMR (300 MHz, DMSO) 8 9.40, 8.21, 7.90, 7.51, 7.39, 7.35, 4.54, 2.67. 

U C NMR (75 MHz, DMSO) 5 169.0, 158.1, 157.2, 139.0, 138.6, 136.6, 132.0, 

129.7, 129.5, 128.8, 124.8, 124.3, 117.1, 112.6, 21.4, 25.1. 

IR (mull) 1950, 1905, 1645, 1635, 1607, 1561, 1539, 1507, 1491, 1423, 1410, 
10 1338, 1286, 1245, 846 cm 1 . 

MS (EI) m/z 326 (M+), 326, 187, 186, 160, 159, 131, 130, 125, 103, 77. 
HRMS (EI) found 326.0829. 

Anal, found: C, 65.52; H, 4.74; N, 8.57; CI, 10.79. 
EXAMPLE 11 5-CUoro-N-t(4-chlorophenyl)methyl3-8-hydroxy-7-quinoline- 
15 carboxamide (Formula C-3 wherein R 1 is -CI, R 2 is -H, and X is 

-CI) Refer to Chart C. 

OH O 

CI 

To a solution of 5^Uoro-8-hydroxyquinoline-7-carboxylic add (0.335 g) of 
Preparation 3 and 4-chlorobenzylamine (0.219 g) in 20 mL DMF is added 143- 
25 dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.305 g) and l-hydroxy- 
benzotriazole monohydrate (0.217 g). The mixture is stirred overnight. The solution 
is then poured into 30 mL ice-water. The resulting solid is collected and dried to 
yield 0.167 g of the title product as an off-white solid. 

Physical characteristics are as follows: 
30 MP 163-166 °C. 

'H NMR (300 MHz, DMSO) 8 9.37, 9.00, 8.50, 8.15, 7.80, 7.38, 4.55. 

"C NMR (75 MHz, DMSO) 8 167.2, 156.3, 150.3, 140.3, 138.4, 133.1, 132.0, 

129.8, 128.8, 128.4, 125.5, 125.1, 119.1, 113.5, 42.6. 

IR (mull) 3362, 3292, 2429, 2280, 1962, 1929, 1636, 1619, 1537, 1493, 1433, 
35 1338, 953, 799, 680 cm 1 . 

MS (EI) m/z 346 (M+), 346, 207, 206, 181, 179, 150, 142, 140, 127, 125. 
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Anal, found: C, 58.59; H f 3.71; N, 8.19; CI, 19.72. 
EXAMPLE 12 8-HydrQxy-N-[(4-mtrophenyto 

(Formula C-3 wherein R 1 is -H, R 2 is -H, and X is -NO a ) Refer to 
Chart C. 



OH 9 



10 8-Hydroxyquinoline-7-carboxylic acid (0.51 g) of Preparation 1 is added to 20 

mL DMF. 4-Nitrobenzylamine hydrochloride (0.53 g) followed by diisopropylethyl- 
amine (0.49 mL) is then added. After 10 minutes, all solids go into solution. l-(3- 
Dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (0.54 g) and 1-hydroxy- 
benzotriazole monohydrate (0.38 g) are added and the reaction stirred at room 
15 temperature overnight. The reaction is poured into 75 mL H 2 0. The resulting solid 
is filtered and dried to give the title product (0.53 g). 
Physical characteristics are as follows: 
MP 2 10-212 °C. 

*H NMR (300 MHz, DMSO-de) 5 9.45, 8.91, 8.35, 8.20, 7.99, 7.64, 7.61, 7.43, 

20 4.70. 

13 C NMR (75 MHz, DMSO-de) 5 168.42, 156.84, 149.50, 147.82, 146.95, 
139.50, 136.63, 131.16, 128.75, 125.85, 124.04, 117.49, 113.29, 42.73. 

IR (mull) 2450, 2292, 1927, 1612, 1602, 1575, 1556, 1518, 1344, 1325, 1296, 
1107,855,837,697. 
25 MS (electrospray) m/z 322 (M+). 

Anal, found: C, 62.80; H, 4.29; N, 12.99. 
EXAMPLE 13 N-(6-CUoro-2-benzothiazolyl)-8-hydroxy-7-quinolinecarboxamide 
(Formula 1-7) Refer to Chart I. 



OH ° 

l II 




A solution of 8-hydroxyquinoline-7-carboxylic acid (0.30 g) of Preparation 1 in 
35 75 mL xylenes is heated to reflux. PC1 3 (0.07 mL) is added dropwise and the 

mixture stirred for 15 minutes. 2-Amino-6-chlorobenzothiazole (0.31 g) is added in 
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one portion and the reaction refluxed overnight. The reaction is cooled to room 
temperature and HjO is added to quench excess PC1 S . After stirring the solution for 
30 minutes, a yellow solid is filtered, dried, and recrystallized from DMSO to give 
the title product (0.31 g). 
5 Physical characteristics are as follows: 

MP>320 B C. 

l H NMR (300 MHz, TFA-d) 5 9.29, 9.23, 8.56, 8.35, 8.08, 8.01, 7.96, 7.81. 
U C NMR (75 MHz, TFA-d) 8 167.92, 163.82, 154.19, 148.65, 145.25, 135.42, 
133.94, 133.52, 131.34, 129.40, 128.01, 127.33, 125.86, 122.74, 120.06, 117.47, 
10 113.33. 

IR (mull) 2188, 2026, 1954, 1918, 1661, 1657, 1612, 1598, 1546, 1531, 1494, 
1441, 1258, 1210, 809. 

MS (EI) m/z 355 (M+), 357, 355, 186, 184, 173, 172, 117, 116, 89, 63. 
HRMS (£1) found 355.0179. 
15 EXAMPLE 14 N-[5-(4-Chlorophenyl)-l,3,4-thiadiazol-2-yl]-8-hydroxy-7- 

quinolinecarboxamide (Formula 1-9) Refer to Chart I. 



20 




A suspension of 8-hydroxyquinoline-7-carboxylic acid (0.236 g) of Preparation 
1 in 50 mL xylenes is heated to reflux. To this is added dropwise PC1 3 (0.069 g). 
After 15 min, 2-amino-5-(4-chlorophenyl)-thiadiazole (0.264 g) is added. Refluxing is 
25 continued overnight. The reaction is then cooled and water is added to destroy 
excess PCLj. The resulting solid is collected, washed with water and dried. The 
crude product is recrystallized from DMSO to yield 0.204 g of the title product as a 
yellow-orange solid. 

Physical characteristics are as follows: 
30 l H NMR (300 MHz, TFA) 6 9.54, 9.48, 8.83, 8.59, 8.24, 7.95. 

l3 C NMR (75 MHz, TFA) 8 167.9, 167.3, 159.9, 153.5, 147.9, 144.5, 142.7, 
132.8, 130.4, 128.8, 126.6. 125.1, 121.5, 119.3. 

IR(mull) 2031, 1966. 1924, 1673, 1611, 1572, 1536, 1489, 1211, 1090, 1086, 
829, 807, 740, 639 cm 1 . 
35 MS (EI) m/z 382 (M+), 384, 383, 382, 173, 172, 155, 117, 116, 89, 63. 

HRMS (EI) found 382.0018. 
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EXAMPLE 15 5-CMoro-N-(4-cMorophenyl)^-hydroxy-7-quinol^ 
(Formula G-3 wherein R 1 is -CI) Refer to Chart G. 




A suspension of 5-cUoro-8-hydroxyquinoline-7-carboxylic acid (0.224 g) of 
10 Preparation 3 in 50 mL xylene is heated to reflux. To this is added dropwise PC1 3 
(0.069 g). After 15 min, 4-chloroaniline (0.128 g) is added. Refluxing is continued 
overnight. The reaction is then cooled and water is added to destroy excess PC1 3 . 
The resulting solid is collected, washed with water and dried. The solid is then 
partitioned between EtOAc and water. The aqueous layer is extracted with EtOAc 
15 (3X). The combined organic layers are washed with water, dried and condensed. 
The crude product is recrystallized from EtOAc to yield 0.073 g of the title product 
as an orange solid. 

Physical characteristics are as follows: 
MP 214-216 °C. 

20 'H NMR (300 MHz, DMSO) 8 10.92, 9.02, 8.59, 8.09, 7.86, 7.75, 7.41. 

13 C NMR (75 MHz, DMSO-d 6 ) 6 164.6, 154.9, 149.2, 139.6, 137.9, 134.3, 129.2, 
128.3, 128.0, 126.9, 125.1, 122.2, 118.0, 116.4. 

IR (mull) 2055, 1962, 1931, 1658, 1597, 1553, 1532, 1525, 1495, 1482, 1402, 
1393, 1293, 807, 640 cm 1 . 
25 MS (EI) m/z 332 (M+), 333, 332, 208, 207, 206, 152, 150, 129, 115. 

Anal, found: C, 57.60; H, 3.03; N, 8.35; CI, 20.96. 
PREPARATION 3 5-Chloro-8-hydroxyqmnolme-7-carboxylic acid (Formula A-2 
wherein R l is -CI and R 2 is -H) Refer to Chart A. 

30 OH O 

CI 

5-Chloro-8-hydroxyquinoline (5.00 g) and potassium carbonate (11.54 g) are 
35 mixed together in a stainless steel bomb and heated to 170 °C under 800 p.s.i. C0 2 
for 7 days. The reaction is cooled and the resulting solid is dissolved in 800 mL 
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water. The insoluble material is filtered and partitioned between 800 mL water and 
400 mL EtOAc in a separatory funnel. The aqueous layer is washed with EtOAc (3X 
400 mL). The aqueous layer is then acidified to pH 4.5 with cone. HCL The 
resulting solid is collected, washed with water and dried. The crude product is 
5 triturated with i-PrOH and dried to yield 1.481 g of the title product as a brown 
solid. 

Physical characteristics are as follows: 
MP 285-287 °C. 

*H NMR (300 MHz, DMSO) 5 8.99, 8.58, 7.89, 7.78. 
10 IR (mull) 2471, 2420, 1994, 1964, 1902, 1393, 1296, 1232, 1222, 1115, 1109, 

955,923,819,788 cm 1 . 

MS (EI) m/z 222 (M+), 223, 207, 205, 181, 179, 151, 150, 149, 115, 114. 
Anal, found: C, 53.63; H, 2.90; N, 6.17; CI, 15.34. 
PREPARATION 4 5-Fluorcn8-hydroxyquinoline-7-carboxylic acid (Formula A-2 
15 wherein R 1 is -F and R 2 is -H) Refer to Chart A. 




5-Fluoro8-hydroxyquinoline (3.00 g) and potassium carbonate (7.62 g) are 
mixed together in a stainless steel bomb and heated to 170 °C under 800 p.s.i. CO a 
for 7 days. The reaction is cooled and the resulting solid is partitioned between 800 
25 mL water and 400 mL EtOAc in a separatory funnel. The aqueous layer is washed 
with EtOAc (3X 400 mL). The aqueous layer is then acidified to pH 4.5 with cone. 
HC1 and cooled. The resulting solid is collected, washed with water and dried. The 
crude product is triturated with i-PrOH and dried to yield 1.67 g of the title product 
as a brown solid. 
30 Physical characteristics are as follows: 

MP 277-279 °C. v 

*H NMR (300 MHz, DMSO) 8 9.01, 8.49, 7.79, 7.57. 

IR (mull) 2446, 2417, 1995, 1965, 1637, 1445, 1405, 1270, 1257, 1215, 1068, 
1032, 819, 785, 742 cm 1 . 
35 MS (EI) m/z 207 (M+), 207, 189, 163, 161, 135, 134, 133, 132, 107, 81. 

Anal, found: C, 57.95; H, 2.88; N, 6.66. 
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EXAMPLE 16 



5-Fluon>-N-[[4-chlorophenyl]^ 

carboxamide (Formula C-3 wherein R* is -F, R 2 is -H, and X is 
-CI) Refer to Chart C. 




CI 



To a solution of 5-fluon>-8-hydroxyquinoline-7-carboxylic acid (0.311 g) of 
Preparation 4 and 4-chlorobenzylamine (0.219 g) in 20 mL DMF is added l-<3-di- 
methylarainopropyl)-3^thylcarbodiimide hydrochloride (0.305 g) and 1-hydroxy- 
benzotriazole monohydrate (0.217 g). The mixture is stirred overnight. The solution 
is then poured into 30 mL ice-water. The resulting solid is collected and dried. The 
crude product is recrystallized from EtOAc/hexanes to yield 0.207 g of the title 
product as an off-white solid. 

Physical characteristics are as follows: 

MP 184-185 °C. 

>H NMR (300 MHz, DMSO) 5 9.31, 9.00, 8.45, 7.82, 7.75, 7.38, 4.55. 

13 C NMR (75 MHz, DMSO-de) 8 167.4, 153.7, 150.7, 149.4, 147.7, 139.7, 138.5, 
132.0, 129.8, 129.5, 128.8, 124.5, 121.5, 111.8, 108.6, 42.6. 

IR (mull) 3303, 2302, 2185, 1971, 1940, 1910, 1648, 1634, 1545, 1531, 1494, 
1435, 1402, 1066, 798 cm 1 . 

MS (EI) xn/z 330 (M+), 330, 191, 190, 163, 142, 140, 135, 134, 125, 107. 

Anal, found: C, 61.05; H, 3.74; N, 8.35; CI, 10.56. 
PREPARATION 5 2-Methyl-8-hydroxyquinoline-7-carboxylic acid (Formula A-2 



8-Hydroxyquinaldine (5.0 g) and potassium carbonate (13.02 g) are mixed 
together in a stainless steel bomb and heated to 170 °C under 800 p.s.i. C0 3 for 6 
days. The reaction is then cooled and the resulting solid is partitioned between 
EtOAc and water. The organic layer is extracted with water (3X). The combined 
aqueous layers are washed with EtOAc (3X). The aqueous layer is then acidified to 
pH 4.5 with cone. HC1. The resulting solid is collected, dried and recrystallized from 



wherein R 1 is -H and R 2 is -CH 3 ) Refer to Chart A. 



OH O 
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i-PrOH to yield 1.86 g of the title compound as a gold solid. 
Physical characteristics are as follows: 
MP 217-219 °C. 

J H NMR (300 MHz, DMSO) 5 8.54, 7.85, 7.71, 7.19, 2.79. 
5 IR (mull) 3414, 2181, 2044, 1995, 1959, 1921, 1668, 1639, 1611, 1589, 1486, 

1432, 1324, 858, 757 cm 1 . 

MS (EI) m/z 203 (M+), 203, 185, 159, 131, 130, 129, 103, 102, 77, 51. 
HUMS 203.0600. 

Anal, found: C, 59.53; H, 4.98; N, 6.37. 
10 PREPARATION 6 5-Bromo-8-methoKy-2-methyl-7-quinolinesidfinic acid, lithium 

salt (Formula J-2 wherein R 1 = Me and X 1 = Br) Refer to 
Chart J. 



15 




Under N 2 , a flame-dried, 250-mL, three-necked flask with attached addition 
funnel and bubbler is charged with 5,7-dibromo-8-methoxy-2-methyl-quinoline (3 g), 

20 ether (18 mL) and toluene (18 mL). The flask is cooled in a dry ice / acetone bath, 
degassed and flushed with N 3 . To facilitate stirring, additional ether (5 mL) and 
toluene (5 mL) are added. The addition funnel is charged with 1.6 M nBuLi (5.6 
mL) which is then added dropwise over 7 min to the thick slurry. The reaction 
mixture is stirred at -78°C for 3 hrs. Sulfur dioxide is then introduced via a needle 

25 positioned directly above the reaction surface. Within 5 min, the reaction mixture 
becomes a pale yellow opaque solution, and S0 3 introduction is terminated. The 
reaction mixture is flushed with N 3 , the cooling bath is removed, and the reaction 
mixture is allowed to warm to room temperature over 1 hr. 100 mL hexane is added 
to aid precipitation of the solid, which is then collected by filtration. Drying under 

30 vacuum yields 2.844 g of the title compound as a yellow solid. 

PREPARATION 7 5-Bromo-8-methoxy-2-methyl-7-quinolinesulfonyl chloride 

(Formula J-3 wherein R l = Me and X 1 = Br) Refer to Chart J. 
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5 

Under N 2 , a flame-dried, 250-mL, three-necked flask is charged with the title 
compound of Preparation 6 (2.844 g) and CHaCla (45 mL). The flask is cooled in an 
ice bath and N-chlorosuccinimide (1.178 g) is added in one portion. After 5 min, the 
cooling bath is removed and the reaction mixture is stirred for 3 hrs. The reaction 
10 mixture is then poured into H^O, a small amount of brine is added, and the layers 
are separated. The aqueous layer is extracted with two portions CH^C^. The 
combined organic layers are washed with brine, dried over MgS0 4 , filtered and 
concentrated to give the title compound as a pale orange solid, which is immediately 
used in the preparation of compounds of the formula J-4. 
15 PREPARATION 8 5-Bromo-N-[(4.chlorophenyl)methyl]-8-methoxy.2-methyl-7- 

quinolinesulfonamide (Formula J-4 wherein R 1 = Me, X 1 = Br, 
and R 2 « CH^-CIC^) Refer to Chart J. 



20 




Br 



Under N 2 , a flame-dried, 250-mL, three-necked flask is charged with 4- 
chlorobenzylamine (980 jiL), pyridine (1.3 mL), and CHgClj (10 mL). The title 
25 compound of Preparation 7 in 55 mL Cl^Cla is transfered via cannula to the 
reaction flask and then is allowed to stir overnight at room temperature. The 
reaction mixture is concentrated and the residue is taken up in toluene and 
concentrated twice. Purification by column chromatography (elution with 0.5% 
MeOH / CHaClj) affords 1.47 g of the title compound as a yellow foam. 
30 Physical characteristics are as follows: 

MP 108-110°C. 

*H NMR (300 MHz, CDC1 3 ) 5 8.43, 8.09, 7.51, 7.14-7.07, 5.50, 4.35, 4.08, 2.84 

ppm. 

MS (ES-) m/z 453 (M-H). 
35 EXAMPLE 17 5-Chloro-N-t(4-chlorophenyl)methyl)-8-hydroxy-2-methyl-7- 
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quinolinesulfonamide (Formula J-5 wherein R 1 = Me, X 1 » CI, 
and R 2 = CH^CIC^) Refer to Chart J. 




A flame-dried, 100-mL, one-necked flask with attached oven-dried condensor 
10 is charged with the title compound of Preparation S (0.640 g) and pyridine 

hydrochloride (S.8 g). The reaction mixture is heated to 2 15- 220° C for 10 min., and 
then is poured onto ice. It is neutralized with saturated aqueous NaHC0 3 and 
extracted with CH^CLj three times. The combined organic layers are washed with 
brine, dried over MgS0 4 , filtered and concentrated. The residue is taken up in 
15 toluene and concentrated four times. Crystallization from CH 2 C1 2 / Et^O provides 
0.247 g of the title compound as an off-white solid. 
Physical characteristics are as follows: 
MP 158-161°C (decompose). 

*H NMR (300 MHz, CDC1 3 ) 8 8.44, 7.88, 7.56, 7.13-7.05, 5.42, 4.14, 2.80 pptn. 
20 MS (ES-) m/z 394.9 (M-H). 

Anal, found: C, 51.40; H, 3.73; N, 7.09. 
PREPARATION 9 5-Chloro-N-[(4-chlorophenyl)methyl]-8-methoxy-7-quinoline- 
sulfonamide (Formula J-4 wherein R 1 = H, X 1 = CI, and R a = 
CH 2 -4-ClC fl H 4 ) and 5-Chloro-N-[(4-chlorophenyl)methyi)-2-(l ) l- 
25 dimethylethyl)-8-methoxy-7-quinoUnesulfonamide (Formula J-4 

wherein R 1 = t-Bu, X 1 = CI, and R 2 = CH 2 -4-ClC 6 H 4 ) Refer to 
Chart J. 

OCH, 



30 



A mixture of the title compounds is prepared according to the procedures 
described in Preparations 6-8 substituting 5-chloro-7-iodo-8-methoxy-quinoline for 
35 5,7-dibromo-8-methoxy-2-methyl-quinoline and two equivalents of tBuLi for one 
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equivalent of nBuLi in Preparation 6. The title compounds are separated by column 
chromatography (elution with 5-10% EtOAc / hexanes and 10% MeOH / CH^CL;) to 
give 0.407 g of -CMoro-N-[(4-chlorophenyl)methyl]-8-m 
and 0.040 g of -ChlorcKN-[(4-chlorophenyl)methyl]-2-U^ 
5 quinolinesulfonamide. 

Physical characteristics for -Chloro-N-[(4-chlorophenyl)methyl]-8-methoxy-7- 
quinolinesulfonamide are as follows: 

l H NMR (300 MHz, CDC1 3 ) 8 9.11, 8.68, 7.70-7.66, 7.14-7.09, 5.50, 4.16-4.11 

ppm. 

10 MS (ES-) m/z 394.9 (M-H). 

MS (ES+) m/z 396.9 (M+ H). 

Physical characteristics for -Chloro-N-[(4-chlorophenyl)methyl]-2-(l,l- 
dimethylethyl)-8-methoxy-7-quinoline8ulfonamide are as follows: 

l H NMR (300 MHz, CDC1 3 ) 5 8.50, 7.93, 7.75, 7.16-7.09, 5.49, 4.42, 4.09, 1.50 

15 ppm. 

MS (ES-) m/z 450.9 (M-H). 
MS (ES+) m/z 452.9 (M+H) . 
EXAMPLE 18 5-Chloro-N-[(4-chlorophenyl)met^yl]-8-hydroxy-7-quinoline- 
sulfonamide (Formula J-5 wherein R 1 = H, X 1 = CI, and R 2 = 
20 CH2-4-ClC 6 H 4 ) Refer to Chart J. 

OH 

25 CI 

Under N 2 , a flame-dried, 50-mL, two-necked flask is charged with 5-chloro-N- 
[(4-chlorophenyl)methyl]-8-methaxy-7-quinoUnesulfonamide (0.322 g), which is the 
first title compound of Preparation 9, and CH^CLj (20 mL) and is cooled in a dry ice / 

30 acetone bath. 1.0 M BBr 3 (1.05 mL) is added dropwise. The cooling bath is removed 
and the reaction mixture is allowed to stir for 1.5 hrs. It is then poured into 75 mL 
5% NaHC0 3 aqueous solution, and the layers are separated. The aqueous layer is 
extracted twice with CHjCl^. The combined organic layers are washed with H a O and 
then brine, dried over MgS0 4 , filtered and concentrated to a brown residue. 

35 Purification by column chromatography (elution with 2-5% MeOH / CH^C^ with <1% 
AcOH) yields 0.037 g of the title compound as a pale yellow solid. 
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Physical characteristics are as follows: 
MP 189-190°C (decompose). 

*H NMR (300 MHz, CDC1 3 ) 5 8.96, 8.67, 8.35, 7.81, 7.68, 7.09, 5.44, 4.15 ppm. 

IR (mull) 3302, 3088, 1586, 1506, 1492, 1326, 1151, 821, 779 cm 1 . 

MS (EI) xn/z 382 (M+) 382, 243, 179, 150, 140, 125, 115. 

HRMS (EI) found 381.9917. 
EXAMPLE 19 5-Chlon>-N-[(4-chlorophenyl)methyl]-2-(l,lHiimethylethyl)^- 
hydroxy-7-quinolinesulfonamide (Formula J-5 wherein R 1 = t- 
Bu, X 1 = CI, and R 2 = CHj-4-ClCgH,) Refer to Chart J. 




The title compound is prepared from 5-Chloro-N-[(4-chlorophenyl)methyl]-2- 
(l,l^imethylethyl)^methoxy-7-q\iinolinesulfonamide, which is the second title 
compound of Preparation 9, and 6 equivalents of BBr 3 according to the procedure 
described in Example 18. Crystallization from EtaO/hexane affords 0.035 g of the 
20 title compound as a dark tan solid. 

Physical characteristics are as follows: 

MP 162-163°C (decompose). 

l H NMR (300 MHz, CDC1 3 ) 5 8.50, 7.91, 7.82, 7.14-7.06, 5.45, 4.16, L51 ppm. 
IR (mull) 3334, 3302, 2725, 1597, 1562, 1491, 1333, 1320, 1308, 1161, 1153, 
25 1139, 1129 cm 1 . 

MS (EI) m/z 438 (M+) 235, 220, 218, 193, 179, 150, 140. 
Anal, found: C, 54.30; H, 4.52; N, 6.23. 
PREPARATION 10 5-Chloro-N^4-<^orophenyl)-8-methoxy-7-quinolinesulfonainide 
(Formula J-4 wherein R 1 « H, X 1 = CI, and R 2 = p-ClC 6 H 4 ) Refer 
30 to Chart J. 
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CI 

5 

The title compound is prepared according to the procedures described in 
Preparations 6-8, substituting 5-chloro-7-iodo-8-methoxy-quinoline for 5,7-dibromo-8- 
methoxy-2-methyl-quinoline and two equivalents of tBuLi for one equivalent of 
nBuLi in Preparation 6 and 4-chloroaniline for 4-chlorobenzylamine in Preparation 
10 8. Column chromatography (elution with 5-15% EtOAc / hexanes and 2% MeOH / 
CH^Clj) affords 0.373 g of the title compound as a solid. 
Physical characteristics are as follows: 

l H NMR (300 MHz, CDC1 3 ) 8 9.08, 8.73, 7.66, 7.57, 7.18-7.07, 4.08 ppm. 
MS (ES-) m/z 380.9 (M-H). 
15 EXAMPLE 20 5-Chloro-N-(4-chlorophenyl)-8-hydroxy-7-quinolinesulfonamide 

(Formula J-5 wherein R 1 = H, X 1 = CI, and R 2 = 4-ClC fl H 4 ) Refer 
to Chart J. 



OH 



20 




CI 



The title compound is prepared from 5-chloro-N-(4-chlorophenyl)-8-methoxy-7- 
25 quinolinesulfonamide, which is the first title compound of Preparation 9, and 6 
equivalents of BBr 3 according to the procedure described in Example 18. 
Crystallization from Et 2 0/hexane/CH 2 Cl 2 affords 0.015 g of the title compound as a 
red-brown solid. 

Physical characteristics are as follows: 
30 MP 97°C (decompose). 

X K NMR (300 MHz, CDC1 3 ) 5 8.94, 8.71, 8.30, 7.76, 7.70, 7.17-7.07 ppm. 
MS (EI) m/z 368 (M+) 370, 368, 178, 150, 128, 127, 126, 115, 99, 63. 
PREPARATION 11 5-CMoro-8-methoxy-N-(3-phenylpro^ 

(Formula J-4 wherein R 1 = H, X 1 = CI, and R a = (CrL^CgHg) 
35 Refer to Chart J. 
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CI 

5 

The title compound is prepared according to the procedures described in 
Preparations 6-8, substituting 5-chloro-7-iodo-8-methoxy-quinoline for 5,7-dibromo-8- 
methoxy-2-methyl-quinoline and two equivalents of tBuLi for one equivalent of 
nBuLi in Preparation 6 and 3-phenyl-l-propylamine for 4-chlorobenzylamine in 
10 Preparation 8. Column chromatography (elution with 0.5% MeOH / CH 2 C1 2 ) affords 
0.143 g of the title compound as a solid. 

Physical characteristics are as follows: 

J H NMR (CDC1 3 ) 8 9.10, 8.74, 7.70, 7.67, 7.23-7.14, 7.05-7.02, 5.16, 4.15, 3.03- 
2.97, 2.64-2.59, 1.86-1.77 ppm. 
15 MS (ES-) m/z 389.0 (M-H). 

EXAMPLE 21 5-Chloro-8-hydroxy-N-(3-phenylpropyl)-7-quinolines\ilfonamide 
monohydrobromide (Formula J-5 wherein R 1 = H, X 1 = CI, and 
R 2 = (CH 2 ) 3 C fl H 5 ) Refer to Chart J. 

20 OH 




•HBr 



25 The title compound is prepared from 5-chloro-8-methoxy-N-(3-phenylpropyl)- 

7-quinolinesulfonamide, which is the title compound of Preparation 11, and 6 
equivalents of BBr 3 according to the procedure described in Example 18. 
Crystallization from CHCyacetone/EtOH affords 0.063 g of the title compound as a 
red-brown solid. 

30 Physical characteristics are as follows: 

MP 210-212°C (decompose). 

'H NMR (300 MHz, CDC1 3 ) 8 9.35, 9.18, 8.06, 7.95, 7.27-7.12, 7.11-7.05, 3.16- 
3.02, 2.63, 1.83 ppm. 

IR (mull) 3273, 2757, 1626, 1550, 1444, 1353, 1326, 1297, 1281, 1152 cm 1 . 
35 MS (EI) m/z 376 (M+) 376, 258, 181, 180, 179, 178, 150, 118, 115, 91. 

HRMS (EI) found 376.0631. 

-67- 



WO 98/1 1073 PCTYUS97/15310 

Anal found: C, 46.96; H, 4.09; N, 6.08. 
EXAMPLE 22 5-Chloi^8-hydrxoy-N^phenylmeh^ 

(Formula J-5 wherein R l = Me, X 1 = CI, and R 2 = CHjPh) Refer 
to Chart J. 



OH 



CI 

10 The title compound is prepared from 5,7-dibromo-8-methoxy-quinoline, which 

is commercially available, according to the procedures described in Preparations 6-8 
and Example 17, substituting benzylamine for 4-chlorobenzylamine. Crystallization 
from CFLjCyEtX) gives 0.104 g of the title compound as a pale orange solid. 
Physical characteristics are as follows: 
15 MP 114-117 °C. 

X H NMR (300 MHz, DMSO) 5 9.06, 8.54, 8.12, 7.87, 7.77, 7.22, 7.11, 7.03, 
4.13 ppm. 

IR (mull) 3326, 1501, 1415, 1403, 1341, 1152, 1141, 1061, 952, 811, 741, 724, 
675,637,604 cm 1 . 
20 MS (EI) m/z 348 (M+). 

Anal found: C, 54.88 ; H, 3.79; N, 7.90. 
EXAMPLE 23 5-CMoro-N-[2^4-chlorophenyl)e1liyl]^hydroxy-7-quinoline- 

sulfonamide (Formula J-5 wherein R l = Me, X 1 = CI, and R 2 = 
CHaCHs-p-ClCeH,) Refer to Chart J. 



25 OH ^s^Cl 




SO, 

NH 

CI 

The title compound is prepared from 5,7-dibromo-8-methoxy-quinoline, which 
30 is commercially available, according to the procedures described in Preparations 6-8 
and Example 17, substituting 2-<4-chlorophenyl)ethylamine for 4-chlorobenzylamine. 
Crystallization from CH^Cl^ gives 0.100 g of the title compound as a pale yellow 
solid. 

Physical characteristics are as follows: 
35 MP 192-194 °C. 

*H NMR (300 MHz, CDC1 3 ) 5 8.94, 8.59, 7.98, 7.72, 7.12, 7.00, 5.07, 3.26, 2.79 
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ppm. 

ER (mull) 3332, 1499, 1401, 1329, 1272, 1188, 1155, 1088, 1081, 952, 824, 819. 
724,677,633 cm 1 . 

MS (EI) m/z 396 (M+). 
5 Anal found: C, 51.27; H, 3.61; N, 6.98. 

EXAMPLE 24 5-Bromo-8-hydroxy-N-<phenylmethyl)-7-qiiinolineffulfonamide 
(Formula J-5 wherein R 1 = Me, X 1 = CI, and R s = CrLPh) Refer 
to Chart J. 



10 OH 




Br 



The title compound is prepared from 5,7-dibromo-8-methoxy-quinoline, which 
15 is commercially available, according to the procedures described in Preparations 6-8 
and Example 18, substituting benzylamine for 4-chlorobenzylamine. Crystallization 
from CH 2 C1 3 gives 0.150 g of the title compound as a light peach solid. 

Physical characteristics are as follows: 

MP 191-192 °C. 

20 *H NMR (300 MHz, DMSO) 8 9.04, 8.47, 8.12, 7.94, 7.87, 7.22, 7.11, 7.03, 

4.14 ppm. 

IS C NMR (75 MHz, DMSO) 6 152.3, 149.8, 139.2, 137.5, 135.2, 128.9, 128.4, 
127.7, 127.4, 126.6, 125.2, 123.4, 107.5, 46.1 ppm. 

IR (mull) 3325, 1498, 1414, 1401, 1340, 1153, 1139, 1060, 932, 810, 791, 725, 
25 695, 674, 630 cm 1 . 

MS (EI) m/z 392 (M+). 
HRMS (EI) found 391.9813. 
Anal found: C, 49.17; H, 3.59; N, 6.88. 
EXAMPLE 25 5-Chloro-N-[2-(2,4-dichlorophenyl)ethyl]-8-hydroxy-2-methyl-7- 
30 quinolinesulfonamide (Formula J-5 wherein R 1 = Me, X 1 = CI, 

and R a = CHaCH^S-CLCeH,) Refer to Chart J. 




The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 
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methyl-7-quinolinesnlfonyl chloride, which is the title compound of Preparation 7, 
according to the procedures described in Preparation 8 and Example 17, substituting 
2,4-dichlorophenethylainine for 4-chlorobenzylamine in the former procedure. 
Column chromatography (elution with 1-2 % MeOH/CHCl 3 ) followed by 
5 crystallization from CH^CLj/hexane gives 0.35 g of the title compound as a yellow 
solid. 

Physical characteristics are as follows: 
MP 132-135°C. 

l H NMR (300 MHz, CDC1 3 ) 8 8.53, 7.94, 7.59, 7.19-7.04, 5.30, 3.28, 2.92, 2.88 

10 ppm. 

IR (mull) 3343, 3321, 3299, 1504, 1419, 1349, 1339, 1330, 1152, 1144, 955, 
824, 727, 634, 612 cm 1 . 

MS (EI) m/z 444 (M+). 
HRMS (EI) found 443.9845. 
15 EXAMPLE 26 5-Chloro-8-hydroxy-2-methyl-N-[2-(phenylthio)ethyl]-7- 

quinolinesulfonamide (Formula J-5 wherein R 1 = Me, X 1 = CI, 
and R 2 CHaCHjSPh) Refer to Chart J. 
OH 

a 

The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 
methyl-7-quinolinesulfonyl chloride, which is the title compound of Preparation 7, 
according to the procedures described in Preparation 8 and Example 17, substituting 
25 2-aminoethyl phenyl sulfide for 4-chlorobenzylamine in the former procedure. 
Column chromatography (elution with 1-2 % MeOH/CHCl 3 ) followed by 
crystallization from CHgCl^/hexane gives 0.40 g of the title compound as a yellow 
solid. 

Physical characteristics are as follows: 
30 MP 136-139°C. 

A H NMR (300 MHz, CDCl a ) 5 8.43, 7.89, 7.56, 7.24-7.07, 5.60, 3.14, 3.02, 2.81 

ppm. 

IR (mull) 3355, 3271, 1438, 1419, 1342, 1329, 1308, 1153, 1141, 1078, 741, 
702, 692, 632, 610 cm 1 . 
35 MS (EI) m/z 408 (M+). 

Anal found: C, 52.50; H, 4.14; N, 6.73; CI, 8.77; S, 15.31. 
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EXAMPLE 27 5-Chloro^hydroxy-2-methyl-N^phenylmethyl)-7^uiiioline- 

sulfonamide (Formula J-5 wherein R 1 = Me, X 1 = CI, and R 2 = 
CHaPh) Refer to Chart J. 

OH 



Ct 

The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 
methyl-7-quinolinesulfonyl chloride, which is the title compound of Preparation 7, 
10 according to the procedures described in Preparation 8 and Example 17, substituting 
benzylamine for 4-chlorobenzylamine in the former procedure. Column 
chromatography (elution with 0.5-1% MeOH/CHjClj) followed by crystallization from 
EtOAc/hexanes gives 0.197 g of the title compound as orange crystals. 
Physical characteristics are as follows: 
15 MP 113-114°C. 

l H NMR (300 MHz, CDC1 3 ) 8 8.46, 7.94, 7.57, 7.22-7.08, 5.40, 4.15, 2.82 ppm. 
IR (mull) 3035, 3010, 1548, 1504, 1445, 1440, 1425, 1313, 1148, 1041, 803, 
734, 698, 681, 611 cm' 1 . 

MS (EI) m/z 362 (M+). 
20 Anal found: C, 56.49; H, 4.25; N, 7.64. 

EXAMPLE 28 5-ChlorckN^4-chlorophenyl).8-hydroxy-2-methyl-7-q\iinoline- 
sulfonamide (Formula J-5 wherein R 1 = Me, X 1 = CI, and R 2 = 
4-Cl-C 6 H 4 ) Refer to Chart J. 



OH 




a 

The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 
methyl-7-quinolinesulfonyl chloride, which is the title compound of Preparation 7, 
according to the procedures described in Preparation 8 and Example 17, substituting 
4-chloroaniline for 4-chlorobenzylamine in the former procedure. Column 
chromatography (elution with 1% MeOH/CHCl 3 ) followed by crystallization from 
EtOAc/hexane and rinsing with additional EtOAc gives 0.056 g of the title compound 
as a beige solid. 
35 Physical characteristics are as follows: 

MP 284-287°C (decomposition). 
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l H NMR (300 MHz, CDCI3) 8 8.20, 7.56, 7.41, 6.94-6.90, 2.56 ppm. 
IR (mull) 1530, 1492, 1335, 1313, 1288, 1276, 1152, 1125, 1109, 1095, 827, 
742, 647, 635, 610 cm 1 . 

MS (EI) m/z 382 (M+). 
HUMS (EI) found 381.9940. 
EXAMPLE 29 5-ChlorCK8-hydroxy-2-methyl-N-octyl-7-quuiolinesulfonainide 
(Formula J-5 wherein R 1 = Me, X 1 = CI, and R 2 = (CH^CH^) 
Refer to Chart J. 



OH 




a 



The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 
methyl-7-quinolinesulfonyl chloride, which is the title compound of Preparation 7, 
according to the procedures described in Preparation 8 and Example 17, substituting 
n-octylamine for 4-chlorobenzylamine in the former procedure. Column 
chromatography (elution with 1-2% MeOH/CHCl 3 ) followed by crystallization from 
EtOAc/hexane gives 0.045 g of the title compound as an orange solid. 

Physical characteristics are as follows: 

MP 85-100°C. 

l H NMR (300 MHz, CDC1 3 ) 8 8.47, 7.93, 7.56, 5.22, 3.31, 2.82, 1.49-1.44, 1.32- 
1.09, 0.84 ppm. 

IR (mull) 3301, 1504, 1415, 1328, 1250, 1158, 1142, 1082, 948, 826, 725, 688, 
653,634,614 cm 1 . 

MS (EI) m/z 384 (M+). 
HRMS (EI) found 384.1270. 
EXAMPLE 30 5-Chloro-N-[4-fluorophenyl)methyl]-8-hydroxy-2-methyl-7- 

quinolinesulfonamide (Formula J-5 wherein R 1 = Me, X 1 = CI, 
and R 2 » CH^-F-CgH,) Refer to Chart J. 
OH 




CI 

The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 
methyl-7-quinolinesulfonyl chloride, which is the title compound of Preparation 7, 
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according to the procedures described in Preparation 8 and Example 17, substituting 
4-fluorobenzylamine for 4-chlorobenzylamine in the former procedure. Column 
chromatography (elution with 0.5-1% MeOH/CH^CL,) gives 0.135 g of the title 
compound as an orange foam. 
5 Physical characteristics are as follows: 

MP 143-146°C. 

'H NMR (300 MHz, CDC1 3 ) 5 8.46, 7.92, 7.57, 7.18-7.15, 6.83, 5.40, 4.12, 2.82 

ppm. 

IR (mull) 3318, 3270, 1510, 1425, 1352, 1330, 1319, 1250, 1221, 1152, 1143, 
10 835, 829, 634, 613 cm* 1 . 

MS (EI) m/z 380 (M+). 
Anal found: C, 53.96; H, 4.03; N, 7.15. 
EXAMPLE 31 5-Chloro-8-hydroxy-2-me11iyl-N^l-naphthalenylmethyl)-7- 

quinolinesulfonamide (Formula J-5 wherein R 1 = Me, X 1 = CI, 
15 and R 2 = Cl^-l-naphthyl) Refer to Chart J. 

OH 

XXX M kf 

a 

20 The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 

methyl-7-quinolinesuifonyl chloride, which is the title compound of Preparation 7, 
according to the procedures described in Preparation 8 and Example 17, substituting 
1-naphthalenemethylamine for 4-chlorobenzylamine in the former procedure. 
Crystallization from CHaCla/hexanes gives 0.127 g of the title compound as light 
25 brown crystals. 

Physical characteristics are as follows: 
MP 203-204°C. 

'H NMR (300 MHz, CDC1 3 ) 5 8.39, 7.97, 7.80, 7.60, 7.53, 7.46, 7.36, 7.29-7.17, 
5.58, 4.63, 2.77 ppm. 

30 IR (mull) 3265, 1440, 1350, 1329, 1155, 1146, 851, 836, 800, 783, 776, 690, 

640, 631, 608 cm 1 . 

MS (EI) m/z 412 (M+). 
HRMS (EI) found 412.0643. 
EXAMPLE 32 5-Chloro-N-(cyclohexylmethylV8-hydroxy-2-methyl-7-quinoline- 
35 sulfonamide (Formula J-5 wherein R 1 = Me, X 1 a CI, and R 2 = 

CHa-cyclohexyl) Refer to Chart J. 
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OH 
CI 

5 The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 

methyl-7-quinolinesulfonyl chloride, which is the title compound of Preparation 7, 
according to the procedures described in Preparation 8 and Example 17, substituting 
cyclohexanemethylamine for 4-chlorobenzylamine in the former procedure. Column 
chromatography (elution with MeOH/CT^Cy gives 0.257 g of the title compound as 
10 an orange foam. 

Physical characteristics are as follows: 
MP 113-115°C. 

l H NMR (300 MHz, CDC1 3 ) 5 8.46, 7.95, 7.57, 5.12, 2.82, 2.74, 1.75-1.62, 1.53- 
1.42, 1.29-1.08, 0.95-0.82 ppm. 
15 IR (mull) 3284, 1503, 1413, 1344, 1338, 1329, 1249, 1159, 1143, 1061, 948, 

825, 725, 688, 610 cm 1 . 

MS (EI) m/z 368 (M+). 
Anal found: C, 55.62; H, 5.89; N, 7.46. 
EXAMPLE 33 5-Chloro-N-[(3-chlorophenyl)methyl]-8-hydroxy-2-methyl-7- 
20 quinolinesulfonamide (Formula J-5 wherein R l = Me, X 1 = CI, 

and R 2 « CH 2 -3-Cl-C 6 H 4 ) Refer to Chart J. 

OH 




The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 
methyl-7-quinolinesulfonyl chloride, which is the title compound of Preparation 7, 
according to the procedures described in Preparation 8 and Example 17, substituting 
3-chlorobenzylamine for 4-chlorobenzylamine in the former procedure. Column 
30 chromatography (elution with 0.5-2% MeOH/CHaCla) gives 0.154 g of the title 
compound as a solid. 

Physical characteristics are as follows: 

MP 52-54 °C. 

A H NMR (300 MHz, CDC1 S ) 8 8.43, 7.88, 7.56, 7.18-7.00, 5.48, 4.16, 2.80 ppm. 
35 IR (mull) 3311, 1600, 1503, 1433, 1329, 1251, 1158, 1143, 952, 829, 727, 704, 

687, 634, 617 cm 1 . 
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MS (EI) m/z 396 (M+). 
Anal found: C, 51.27; H, 3.64; N, 7.00. 
EXAMPLE 34 5-CMoro-8-hydroxy-2-methyI-N-(3-phenylpropyl)-7-qtiinoline- 
sulfonamide (Formula J-5 wherein R l = Me, X 1 = CI, and R 2 = 
5 CrLjCHjCHaPh) Refer to Chart J. 

OH 

C! 

10 The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 

methyl-7-quinolinesulfonyl chloride, which is the title compound of Preparation 7, 
according to the procedures described in Preparation 8 and Example 17, substituting 
3-phenylpropylamine for 4-chlorobenzylamine in the former procedure. Column 
chromatography (elution with 0.5% MeOH/0.005% NH 4 OH/CH 2 Cl 2 to 1% 
15 MeOH/0.01% NH^OH/CH^CLj) gives 0.343 g of the title compound as an orange foam. 
Physical characteristics are as follows: 
MP 131-134°C. 

l H NMR (300 MHz, CDC1 3 ) 8 8.45, 7.93, 7.56, 7.24-7.10, 7.08, 5.11, 2.97, 2.80, 
2.63, 1.83 ppm. 

20 IR (mull) 3231, 1416, 1350, 1329, 1253, 1154, 1151, 949, 827, 755, 727, 701, 

687, 634, 612 cm 1 . 

MS (EI) m/z 390 (M+). 
HRMS (EI) found 390.0798. 
Anal found: C, 58.40; H, 5.00; N, 7.04. 
25 EXAMPLE 35 5-Chloro-8-hydroxy-2-methyl-N-(2-phenoxyethyl)-7-quinoline- 

sulfonamide (Formula J-5 wherein R 1 » Me, X 1 = CI, and R 2 = 
CHjtCr^OPh) Refer to Chart J. 
OH 

CI 



30 



The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 
methyl-7-quinolinesulfonyl chloride, which is the title compound of Preparation 7, 
according to the procedures described in Preparation 8 and Example 17, substituting 
35 2-phenoxyethylamine for 4-chlorobenzylamine in the former procedure. Column 

chromatography (elution with 0.5-1% MeOH/Cr^Cla) followed by crystallization from 
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CHaCla/hexanes gives 0.310 g of the title compound as orange crystals. 

Physical characteristics are as follows: 

MP 106-107°C. 

l H NMR (300 MHz, CDC1 3 ) 5 8.38, 7.95, 7.51, 7.12, 6.82, 6.65, 5.72, 3.92, 
5 3.43, 2.77 ppm. 

IR (mull) 2801, 1550, 1499, 1430, 1421, 1408, 1319, 1246, 1233, 1162, 1150, 

782, 758, 699, 689 cm 1 . 

MS (EI) ra/z 392 (M+). 
HRMS (EI) found 392.0586. 
10 EXAMPLE 36 5-Chloro-8-hydroxy-2-methyl-N-[3-(4-morpholinyi)propyl]-7- 

quinoline-sulfonamide (Formula J-5 wherein R 1 = Me, X 1 = CI, 
and R 2 = CHsCHjCHs-morpholine) Refer to Chart J. 
OH 

15 

CI 

The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 
methyl-7-quinolinesulfonyl chloride, which is the title compound of Preparation 7, 
according to the procedures described in Preparation 8 and Example 17, substituting 
20 N-(3-aminopropyl)morpholine for 4-chlorobenzylamine in the former procedure. 
Washing with CH 2 C1 2 gives 0.029 g of the title compound as a beige solid. 

Physical characteristics are as follows: 

MP245-257°C. 

*H NMR (300 MHz, CDC1 3 ) 5 8.50, 7,93, 7.58, 6.34, 4.30, 4.00, 3.57, 3.23, 
25 2.98-2.86, 2.85, 2.21 ppm. 

MS (EI) m/z 399 (M+). 
HRMS (EI) found 399.1021. 
EXAMPLE 37 5-Chloro-8-hydroxy-N-[3-( iH-imidazol- l-yl)propyl]-2-methyl-7- 

quinolinesulfonamide (Formula J-5 wherein R 1 = Me, X 1 = CI, 
30 and R 3 = CHaCHaCHa-l-imidazole) Refer to Chart J. 

OH 

CI 

35 The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 

methyl-7-quinolinesulfonyl chloride, which is the title compound of Preparation 7, 
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according to the procedures described in Preparation 8 and Example 17, substituting 
l-(3-aminopropyl)imidazole for 4-chlorobenzylamine in the former procedure. 
Washing with CH^Cl^ gives 0.042 g of the title compound as a light brown solid. 
Physical characteristics are as follows: 
5 MP194-196°C. 

X H NMR (300 MHz, DMSO-de) 8 8.46, 7.81, 7.67, 7.09, 6.94, 4.11, 2.91, 2.79, 
1.95 ppm. 

MS (EI) m/z 380 (M+). 
HUMS (EI) found 380.0703. 
10 EXAMPLE 38 5-CWoro-N^diphenylmeiJiyl)-8-hydroxy-2-methyl-7-quinoline- 

sulfonamide (Formula J-5 wherein R 1 = Me, X 1 = CI, and R 2 = 
CH(Ph) 2 ) Refer to Chart J. 



15 




The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 
20 methyl-7-quinolinesulfonyl chloride, which is the title compound of Preparation 7, 
according to the procedures described in Preparation 8 and Example 17, substituting 
1,1-diphenylmethylamine for 4-chlorobenzylamine in the former procedure. Column 
chromatography (elution with 0.5-1% MeOH/CHjCla) gives 0.156 g of the title 
compound as an orange foam. 
25 Physical characteristics are as follows: 

MP 115-119°C. 

X H NMR (300 MHz, CDCI3) 5 8.35, 7.73, 7.51, 7.11-6.98, 5.76, 5.58, 2.76 ppm. 
IR (mull) 3298, 1495, 1422, 1329, 1251, 1161, 1144, 952, 743, 727, 699, 689, 
652, 634, 614 cm' 1 . 
30 MS (EI) m/z 438 (M+). 

HRMS (EI) found 438.0971. 
EXAMPLE 39 (R)-5-Chloro-8-hydroxy-2-meaiyl-N-(l-phenyle&yl)-7-quinoline- 
sulfonamide (Formula J-5 wherein R 1 = Me, X 1 = CI, and R 2 = 
CH(Me)Ph) Refer to Chart J. 

35 
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OH 



9H3 




SO- 



C! 



The title compound is prepared in two steps from 5-bromo-8-methaxy-2- 
methyi-7-quinolinesulfonyl chloride, which is the title compound of Preparation 7, 
according to the procedures described in Preparation 8 and Example 17, substituting 
(R)-(+)-a-methylbenzylamine for 4-chlorobenzylamine in the former procedure. 
Column chromatography (elution with 0.5-1% MeOH/CKjCia) followed by 
precipitation of contaminant from CH^ClVhexanes gives 0.178 g of the title 
compound as an orange foam. 

Physical characteristics are as follows: 



MP84-88°C. 

[a] D (CHClg) « -49*. 

l H NMR (300 MHz, CDC1 3 ) 5 8.35, 7.72, 7.51, 7.05, 6.93, 6.84, 5.41, 4.48, 
2.77, 1.47 ppm. 

IR (mull) 3290, 1503, 1496, 1427, 1329, 1251, 1160, 1145, 1120, 952, 727, 701, 
689, 635, 623 cm 1 . 

MS (EI) m/z 376 (M+). 
EXAMPLE 40 (S)-5-Chloro-8-hydroxy-2-methyl-N-( l-phenyiethyl)-7-quinoline- 



The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 
methyl-7-quinolinesulfonyl chloride, which is the title compound of Preparation 7, 
according to the procedures described in Preparation 8 and Example 17, substituting 
(SM-)-a-methylbenzylanune for 4-chlorobenzylamine in the former procedure. 
Column chromatography (elution with 0.5-1% MeOH/CH 2 Cl 2 ) gives 0.196 g of the 
title compound as an orange foam. 

Physical characteristics are as follows: 

MP 83-87°C. 



sulfonamide (Formula J-5 wherein R l = Me, X 1 = CI, and R 2 = 
CH(Me)Ph) Refer to Chart J. 




OH 



CH. 



CI 
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[a] D (CHC1 3 ) = +57°. 

*H NMR (300 MHz, CDC1 3 ) 8 8.36, 7.73, 7.52, 7.05, 6.93, 6.85, 5.40, 4.49, 
2.78, 1.48 ppm. 

IR (mull) 3299, 1503, 1496, 1423, 1329, 1251, 1160, 1146, 1085, 952, 727, 701, 
5 689, 635, 624 cm* 1 . 

MS (EI) m/z 376 (M+). 
Anal found: C, 57.73; H, 4.63; N, 7.32. 
PREPARATION 11 5-Chloro-8-[(l,l-dimethylethylW^ 

quinoline (Formula K-2 wherein X 1 = CI, X 2 = I, (R) 3 = 
10 (Mejj)t-Bu) Refer to Chart K 

OSl(Me 2 )*-Bu 
I 




15 

A flame-dried, 50-mL, three-necked flask is charged with 5-chloro-8-hydroxy- 
7-iodoquinoline (2.814 g), which is commercially available, t-butyldimethylchloro- 
silane (1.76 g), and 10 mL of DMF. Imidazole (1.66 g) is added, and the resulting 
mixture is stirred at room temperature for 18 h. The reaction mixture is then 
20 quenched with 10 mL of saturated aqueous NaHCO s and extracted with hexane 
three times. The combined organic layers are dried over MgS0 4 , filtered and 
concentrated to give 3.898 g of the title compound as a pale green solid. 

Physical characteristics are as follows: 

MP65-67°C. 

25 A H NMR (300 MHz, DMSO) 5 8.94, 8.48, 8.07, 7.73, 1.08, 0.32 ppm. 

IR (mull) 1570, 1485, 1408, 1356, 1255, 1250, 1244, 1097, 868, 838, 806, 782, 
678, 654, 640 cm 1 . 

MS (FAB) m/z 420 (MH+). 
Anal found: C, 43.05; H, 4.63; N, 3.31; CI, 8.38. 
30 EXAMPLE 41 5-Chloro-7-[(l,l-dimethylethyl)dimethylsilyl]-8-quinolinol 

(Formula K-3 wherein X 1 = CI, and (R) s =* (Me^t-Bu) Refer to 
Chart K 



-79- 



WO 98/1 1073 



PCT/US97/15310 




A flame-dried, 25-mL, two-necked flask is charged with the title compound of 
Preparation 11 (0.431 g) and 7 mL of THF. The resulting solution is cooled to -78 
°C, and t-butyllithium (1.2 mL of 1.7 M solution in pentane) is added drop wise over 
10 2 min. The reaction mixture is stirred for an additional 15 min at -78 °C, the 
quenched by pouring into 5 mL of half-saturated NH 4 C1 (aq). The mixture is 
extracted with 50 mL of EtOAc. The organic layer is separated, wahed with 15 mL 
of saturated NaHC0 3 (aq), dried over MgS0 4f filtered and concentrated to give 0.289 
g of an off-white solid. Column chromatography (elution with 2% EtOAc/hexane) 
15 yields 0.101 g of the title compound as a white solid. 
Physical characteristics are as follows: 
MP 107-108°C. 

l H NMR (300 MHz, DMSO) 5 10.08, 8.94, 8.47, 7.74, 7.49, 0.88, 0.36 ppm. 
l3 C NMR (75 MHz, DMSO) 8 158.0, 149.0, 138.2, 132.6, 132.2, 126.4, 123.7, 
20 118.4, 118.3, 26.9, 17.6, 4.8 ppm. 

IR (mull) 3446, 1408, 1398, 1322, 1255, 1194, 949, 875, 836, 823, 810, 786, 
775, 718, 675 cm* 1 . 

MS (FAB) m/z 294 (MH+). 
HRMS (FAB) found 294.1075. 
25 EXAMPLE 42 5-Chloro-7-[(tris(l-methylethyl)silyl}-8-q\iinolinol (Formula K-3 

wherein X 1 = CI, and R = i-Pr) Refer to Chart K. 



30 




The title compound is prepared in two steps from 5-chloro-8-hydroxy-7-iodo- 
35 quinoline, which is commercially available, according to the procedures described in 
Preparation 11 and Example 41, substituting triisopropylchlorosilane for t-butyl- 
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dimethylchlorosilane in the former procedure. Column chromatography (elution 
with hexane) gives 0.202 g of the title compound as a white solid. 

Physical characteristics are as follows: 

MP 107-108°C. 

5 *H NMR (300 MHz, CDC1 3 ) 5 8.80, 8.76, 8.52, 7.57, 7.56, 1.58, 1.13 ppm. 

IR (mull) 3430, 1485, 1399, 1321, 1256, 1196, 1181, 949, 882, 789, 719, 681, 
670, 644, 610 cm 1 . 

MS (FAB) m/z 336 (MH+). 
HRMS (FAB) found 392.2167. 
10 Anal found: C, 64.68; H, 7.87; N, 4.04. 

EXAMPLE 43 5-Chloro-7-[(l,l,-dimethylethyl)diphenylsilyl]-8-quinolinol 

(Formula K-3 wherein X 1 * Ci, and (R) 3 = Phjt-Bu) Refer to 
Chart K 



15 




The title compound is prepared in two steps from 5-chloro-8-hydroxy-7-iodo- 
quinoline, which is commercially available, according to the procedures described in 
Preparation 11 and Example 41, substituting t-butyldiphenylchlorosilane for t- 
25 butyldimethylchlorosilane in the former procedure. Column chromatography 

(elution with 1% EtOAc/hexane) gives 0.078 g of the title compound as a white foam. 

Physical characteristics are as follows: 

MP 133-139°C. 

l H NMR (300 MHz, CDC1 3 ) 5 8.95, 8.83, 8.54, 7.62-7.56, 7.42-7.31, 1.26 ppm. 
30 IR (mull) 3317, 1485, 1428, 1398, 1339, 1198, 1110, 1103, 950, 786, 741, 719, 

699,666,605 cm' 1 . 

MS (FAB) m/z 418. 
HRMS (FAB) found 418.1393. 
Anal found: C, 71.73; H, 5.72; N, 3.29. 
35 EXAMPLE 44 5-CMoro-7-(trimethylsilyl)-8-quinolinol (Formula K-3 wherein 

X 1 = CI, and R = Me) Refer to Chart K. 
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OH go, 

CH 3 



The title compound is prepared in two steps from 5-chloro-8-hydroxy-7-iodo- 
quinoline, which is commercially available, according to the procedures described in 
Preparation 11 and Example 41, substituting trimethylchlorosilane for t- 
butyldimethylchlorosilane in the former procedure. Column chromatography 
10 (elution with 0-1% EtOAc/hexane) gives 0.147 g of the title compound as a white 
solid. 

Physical characteristics are as follows: 
MP 109-111°C. 

*H NMR (300 MHz, CDC1 3 ) 8 8.80, 8.55, 8.50, 7.55, 0.41 ppm. 
15 IR (mull) 3414, 3377, 1398, 1334, 1243, 1202, 950, 883, 839, 788, 757, 717, 

628, 613, 605 cm* 1 . 

MS (FAB) m/z 252 (MH+). 
HRMS (FAB) found 252.0597. 
Anal found: C, 57.50; H, 5.54; N, 5.48. 
20 EXAMPLE 45 5-Chloro-7-(dimethylphenylsilyl)-8-quinolinol (Formula K-3 

wherein X 1 = CI, and (R) 3 - Me 2 Ph) Refer to Chart K 




25 

CI 

The title compound is prepared in two steps from 5-chloro-8-hydroxy-7-iodo- 
quinoline, which is commercially available, according to the procedures described in 
Preparation 11 and Example 41, substituting triisopropylchlorosilane for t-butyl- 
30 dimethylchlorosilane in the former procedure. Column chromatography (elution 
with 1% EtOAc/hexane) gives 0.065 g of the title compound as a white solid. 

Physical characteristics are as follows: 

MP 101-103°C. 

l H NMR (300 MHz, CDC1 3 ) 5 8.80, 8.61, 8.49, 7.65-7.62, 7.55, 7.45, 7.39-7.37. 
35 0.70 ppm. 

IR (mull) 3323, 1427, 1396, 1324, 1249, 1188, 949, 879, 837, 819, 783, 719, 
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700, 696, 665 cm 1 . 

MS (FAB) m/z 314 (MH+). 
HRMS (FAB) found 314.0763. 
Anal found: C, 64.85; H, 5.24; N, 4.46. 
5 EXAMPLE 46 N-[(4-Chlorophenyl)methylM,^ 

quinolinecarboxamide 



OH 

To a solution of the title compound of Preparation 20 (0.273 g) in 10 mL DMF 
is added 4-chlorobenzylamine (0.134 mL), EDC-HC1 (0.210 g) and HOBt-H20 (0.149 
g). The mixture is allowed to stir for 3 days, then poured into 50 mL of ice-water. 
15 The resulting precipitate is collected and dried. The crude product is recrystallized 
from EtOAc/hexanes to yield 0.245 g of the title compound as a tan solid. 

Physical characteristics are as follows: 

MP 135-140 °C (dec). 

*H NMR (DMSO) 6 13.83, 12.46, 9.60, 8.02, 7.61, 7.39, 7.20, 4.54. 
20 IR (mull) 1924, 1905, 1644, 1629, 1600, 1585, 1558, 1527, 1428, 1338, 1270, 

1254, 1189, 1174, 1137 cm 1 . 

MS (EI ) m/z 396 (M+), 398, 396, 256, 255, 229, 140, 127, 126, 125, 89. 
Anal, found: C, 54.42; H, 3.17; N, 6.85; CI, 8.66. 
PREPARATION 12 2-[2-(4-Methoxyphenyl)ethenyl]-8-quinolinol 
25 A mixture of 8-hydroxyquinaldine (9.93 g) and p-anisaldehyde (20 mL) is 

heated at 180°C overnight The reaction is then cooled to room temperature and 
vacuum distilled. Once the majority of the p-anisaldehyde is distilled off (below 
100°C), the residue remaining in the flask is taken up in hot 95% EtOH. Any 
undissolved material is filtered off. HaO is added to the EtOH filtrate and the 
30 product is obtained as a yellow solid (3.42 g). 

Physical characteristics are as follows: 
MP 108-110°C. 

>H NMR (300 MHz, CDC1 3 ) 5 8.15, 7.69, 7.59, 7.39, 7.30, 7.27, 7.18, 6.95, 

3.86. 

35 13 C NMR (75 MHz, DMSO-d 6 ) 5 160.21, 154.25, 153.30, 138.60, 136.84, 

134.58, 129.56, 129.10, 127.97, 127.24, 126.10, 121.25, 118.02, 114.84, 111.59, 55.66. 
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IR (mull) 3420, 2290, 2039, 1943, 1603, 1598, 1558, 1513, 1505, 1273, 1255, 

1240. 

MS (OAMS) 278.2 (M+). 
Anal, found: C, 77.48; H, 5.37; N. 5.14. 
5 PREPARATION 13 2-(2-Phenylethenyl)-8-quinolinol 

A mixture of 8-hydroxyquinaldine (10.02 g) and benzaldehyde (16.8 mL) is 
heated at reflux overnight. The reaction is cooled to room temperature and vacuum 
distilled. After the excess benzaldehyde has distilled off, the residue remaining in 
the flask is dissolved in hot 95% EtOH. Any undissolved material is filtered off. 
10 The EtOH filtrate is cooled slowly to give the product as light yellow crystals 
(5.17 g). 

Physical characteristics are as follows: 
MP70-72°C 

*H NMR (300 MHz, CD s OD) 8 8.17, 7.82, 7.77, 7.68, 7.66, 7.44, 7.39, 7.36, 
15 7.31,7.08. 

"C NMR (75 MHz, CD,OD) 5 154.09, 152.60, 138.23, 136.63, 136.18, 134.19, 
128.41, 128.23. 127.97, 127.92, 126.89, 126.74, 119.54, 117.53, 110.55. 

IR (mull) 1949, 1915, 1903, 1444, 1337, 1260, 1089, 960, 956, 836, 756, 747, 
724, 697. 689 cm 1 . 
20 MS (OAMS) 248.2 (M+). 

Anal, found: C, 82.38; H, 5.28; N, 5.68. 
EXAMPLE 47 N-[(4-Chlorophenyl)methyl]-8-hydroxy-2-[2-(4-methoxy- 
phenyl)ethenyl]-7-quinolinecarboxamide 



25 




The title compound of Preparation 14 (0.25 g) and 4-chlorobenzylamine (0.10 
30 mL) are dissolved in 10 mL DMF. EDOHC1 (0.16 g) and HOBtHjO (0.11 g) is added 
in one portion and the reaction is allowed to stir at room temperature overnight. 
The reaction is then poured into 50 mL ice/water. The resulting orange solid is 
filtered and chromatographed on silica gel (eluent 2% MeOH:CHjClj). The product- 
containing fractions are evaporated under reduced pressure to give the product as a 
35 light brown solid (0.029 g). 

Physical characteristics are as follows: 
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MP 200-20 1°C 

'H NMR (300 MHz, DMSO-oV 6 9.28, 8.27, 7.95, 7.88, 7.66, 7.40, 7.37, 7.33, 
7.00, 4.56, 3.78. 

13 C NMR (75 MHz, DMSO-d,) 5 168.46, 160.33, 156.50, 155.32, 139.29, 
5 138.64, 136.80, 134.97, 131.96, 129.83, 129.71, 129.37, 129.23, 128.82, 126.11, 
124.85, 122.46, 117.37, 114.86, 113.31, 60.93, 55.70. 

IR (mull) 2428, 2287, 2050, 2016, 1951, 1640, 1600, 1535, 1514, 1439, 1266, 
1237, 1173, 1107, 846 cm 1 . 

MS (OAMS) 322.2 (M*). 
10 HRMS (EI) found 444.1247. 

Anal, found: C, 67.36; H, 4.70; N, 6.11. 
PREPARATION 14 8-Hydroxy-2-[2-(4-methoxyphenyl)ethenyl]-7-quinolinecarboxylic 
acid 

The title compound of Preparation 12 (3.00 g) is mixed with KjCOj (4.51 g) 
15 and loaded into a small stainless steel bomb. The bomb is flushed 3X with 100 psi 
CO a and then pressurized to the pressure of the C0 2 tank. The bomb is heated at 
170°C for 7 days, maintaining a final pressure of approximately 1200 psi. The bomb 
is de-pressurized and cooled to room temperature. The residue is dissolved in a 
minimal amount of warm water. The aqueous mixture is acidified with concentrated 
20 HC1. The material which precipitates at pH 7 (starting material) Is filtered and the 
filtrate is further acidified to pH 4. The product is obtained as a yellow/orange solid 
which is further purified by trituration in iPrOH (0.74 g). 
Physical characteristics are as follows: 
MP217-219°C 

25 *H NMR (300 MHz, DMSO-d 6 ) 5 8.51, 8.17, 7.96, 7.84, 7.67, 7.58, 7.28, 7.03, 

3.80. 

U C NMR (75 MHz, DMSO-dg) 5 171.49, 161.15, 159.55, 153.84, 140.30, 
138.81, 135.38, 131.05, 129.84, 128.68, 127.56, 122.21, 121.57, 115.41, 115.05, 
112.74, 55.79. 

30 IR (mull) 2035, 1932, 1628, 1596, 1573, 1515, 1428, 1338, 1328, 1315, 1289, 

1269, 1250, 1176, 836 cm 1 . 

MS (EI ) m/z 321 (M+), 321, 303, 302, 277, 276, 275, 274, 260, 232, 151. 

HRMS (EI) found 321.1001. 

Anal, found: C. 66.11; H, 4.77; N, 4.02. 
35 PREPARATION 15 8-Hydroocy-2-(2-phenylethenyl)-7-quinolinecarboxylic acid 

The title compound of Preparation 13 (3.50 g) and K^CO, (6.00 g) are mixed 
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and placed in a stainless steel bomb. The bomb is flushed 2X with 100 psi C0 2 and 
then pressurized to approximately 800 psi C0 2 . The reaction us heated at 170°C for 
7 days, maintaining a pressure of 1300 psi. The bomb is then cooled to room 
temperature and the pressure released. The residue is dissolved in 900 mL H^O 
5 warm water. The aqueous mixture is acidified to pH 4 with concentrated HC1 to 
give a bright orange solid. The solid is then triturated in iPrOH to give the product 
(2.21 g). 

Physical characteristics are as follows: 
MP 208-210°C 

10 l H NMR (300 MHz, DMSO-d*) 8 8.43, 8.10, 7.94, 7.82, 7.72, 7.62, 7.43, 7.31. 

13 C NMR (75 MHz, DMSO-de) 5 171.87, 160.31, 154.06, 138.74, 137.54, 
136.76, 136.36, 131.34, 129.67, 129.42, 127.90, 127.06, 126.74, 122.10, 116.00, 
111.82. 

IR (mull) 1945, 1904, 1722, 1687, 1617, 1596, 1579, 1563, 1489, 1435, 1419, 
15 1410, 1351, 1304, 1208 cm 1 . 

MS (EI ) m/z 291 (M+) 291, 291, 273, 272, 248, 247, 246, 245, 244, 217, 216. 

HRMS (EI) found 291.0910. 

% Water (KF): 1.42. 

Anal, found: C, 72.28; H, 4.71; N, 4.76. 
20 EXAMPLE 48 N-Heptyl-8-hydroxy-2-[2-(4-methoxyphenyl)ethenyl]-7-quinoline- 

carboxamide 



25 




The title compound of Preparation 14 (0.16 g) and heptylamine (0.08 mL) are 
dissolved in 6 mL DMF. EDC HC1 (0.10 g) and HOBtHaO (0.07 g) are added in one 
portion and the reaction is stirred at room temperature for 3 days. The reaction is 

30 poured into 50 mL ice/H a O. The aqueous solution is extracted 3X with EtOAc. The 
organic layers are combined, dried over MgS0 4 , evaporated, and adsorbed onto 
silica. The product is purified by silica gel chromatography (eluent 2% 
MeOHiCHjClg). The product containing fractions are evaporated and the resulting 
residue is crystallized with Et^O/hexanes to give the product as a tan solid (0.019 g). 

35 Physical characteristics are as follows: 

MP 115-116°C 
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l H NMR (300 MHz, DMSO-de) 8 8.77, 8.26, 7.91, 7.87, 7.66, 7.33, 7.31, 7.00, 

3.79, 3.33, 1.57, 1.28,0.84. 

MS (EI ) m/z 418 (M+), 418, 305, 304, 302, 278, 277, 276, 275, 260, 152. 
HUMS (FAB) found 419.2335. 
5 Anal, found: C, 72.67; H, 6.87; N, 6.45. 

EXAMPLE 49 N-Heptyl^hydroxy-2-(2-phenylethenyl)-7^uinoU^ 




The title compound of Preparation 15 (0.31 g) and heptylamine (0.17 mL) are 
dissolved in 12 mL DMF. EDC HCI (0.22 g) and HOBt'H,0 (0.16 g) are added and 
the reaction is stirred at room temperature for 3 days. The reaction is then poured 
15 into 50 mL ice/IijO amd the aqueous solution is extracted 3X with EtOAc. The 
EtOAc extracts are combined, dried over MgSO<, evaporated, and the residue is 
adsorbed onto silica. The product is purified by chromatography (eluent 1% 
MeOHrCH^CLj). The product-containing fractions are evaporated under reduced 
pressure and the residue crystallized with E^O/hexanes to give the product as a 
20 light brown solid (0.10 g). 

Physical characteristics are as follows: 

MP 113-115°C 

J H NMR (300 MHz, DMSO-d 6 ) 5 8.78, 8.26, 7.94, 7.89, 7.90, 7.69, 7.47, 7.40, 
7.33, 3.33, 1.54, 1.24, 0.81. 
25 R (mull) 3387, 2281, 1960, 1944, 1927, 1643, 1600, 1547, 1504, 1441, 1152, 

989, 751, 690, 622 cm* 1 . 

MS (OAMS) 389.2 (M+). 
HRMS (EI) found: 388.2127. 
Anal, found: C, 76.75; H, 7.38; N, 7.28. 
30 EXAMPLE 50 8-Hydroxy-N^2-hydroxy-2-phenylethyl)-2-(2-phenylethenyl).7- 

quinolinecarboxamide 
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The title compound of Preparation 15 (0.33 g) and 2-amino-l-phenylethanol 
(0.18 g) are dissolved in 10 mL DMF. EDC HC1 (0.24 g) and HOBtHaO (0.17 g) are 
added in one portion and the reaction is allowed to stir at room temperature for 4 
days. The reaction is poured into SO mL ice/H^O and the resulting solid is filtered. 
5 The solid is dissolved in EtOAc. To remove unreacted starting material, hexanes 
are added and the solid is filtered. The product is obtained as a foamy orange solid 
upon evaporation of the filtrate (0.17 g). 

Physical characteristics are as follows: 
MP83-86°C 

10 l H NMR (300 MHz, DMSO-d 6 ) 5 8.92, 8.31, 8.10, 7.96, 7.89, 7.72, 7.49, 7.34, 

5.68, 4.80, 3.65. 

13 C NMR (75 MHz, DMSO-d^) 5 167.42, 155.51, 154.83, 144.02, 139.21, 
136.93, 136.83, 135.30, 129.81, 129.39, 129.22, 128.58, 128.33, 127.71, 127.62, 
126.44, 125.79, 122.84, 117.43, 113.84, 71.45, 60.67, 47.73. 
15 IR (mull) 3376, 3059, 3028, 1950, 1640, 1600, 1545, 1506, 1495, 1436, 1418, 

1350, 1329, 751, 699 cm 1 . 

MS (FAB) m/z 411 (MH+), 487, 413, 412, 411, 410, 304, 303, 275, 274, 248. 
HRMS (FAB) found 411.1710. 
Anal, found: C, 75.00; H, 5.40; N, 7.23. 
20 EXAMPLE 51 N-[(4-Chlorophenyl)methyl]-8-hydroxy-2-(2-phenylethenyl)-7- 

quinolinecarboxamide 



25 




The title compound of Preparation 15 (0.25 g) and 4-chlorobenzylamine (0.12 
mL) are dissolved in 10 mL DMF. EDC HC1 (0.19 g) and HOBt H^O (0.13 g) are 
added and the reaction is stirred at room temperature for 3 days. The reaction is 
30 poured into 50 mL ice/H 2 0 and the resulting solid is filtered and dried. The solid is 
recrystallized from EtOAc to give the product as a yellow solid (0.12 g). 

Physical characteristics are as follows: 

MP 192-194°C 

'H NMR (300 MHz, DMSO-dg) 5 9.29, 8.31, 8.01, 7.92, 7.71, 7.49, 7.39, 4.57. 
35 U C NMR (75 MHz, DMSO-d,,) 5 168.44, 156.56, 154.97, 139.35, 138.62, 

136.89, 136.77, 135.16, 131.97, 130.01, 129.72, 129.38, 129.22, 128.82, 128.53, 
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127.71,125.10,122.68,117.43,113.38,42.50. 

IR (mull) 3383, 2285, 1946, 1930, 1641, 1603, 1536, 1506, 1435, 1425, 1345, 
1106, 963, 750, 612 cm 1 . 

MS (FAB) mJz 415 (MH+), 418, 417, 416, 415, 414, 275, 274, 247, 125, 123. 

HRMS (FAB) found 415.1206. 

Anal, found: C, 70.89; H, 4.72; N, 6.52. 
EXAMPLE 52 8-Hydroxy-2-(2-phenylethenyl)-N-[2-(phenylthio)ethyl]-7- 
quinolinecarboxamide 




The title compound of Preparation 15 (0.23 g) and CDI (0.14 g) are dissolved 
in 15 mL DMF and stirred at room temperature overnight. 2-Aminoethyl phenyl- 
sulfide (0.14 g) is added and the reaction is allowed to stir for 5 days. The reaction 
is then poured into 50 mL ice/HjO and stirred for 2 hours. The resulting light 
yellow solid is filtered and dried. The solid is recrystallized from EtOAc/hexanes to 
give the product as a light brown solid (0.18 g). 

Physical characteristics are as follows: 

MP 131-132°C 

>H NMR (300 MHz, DMSO-d 8 ) 8 9.00, 8.30, 8.00, 7.92, 7.87, 7.72, 7.49, 7.40, 
7.33, 7.18, 3.58, 3.21. 

,3 C NMR (75 MHz, DMSO-cLJ 8 168.47, 156.63, 154.97, 139.38, 136.88, 
136.77, 135.96, 135.14, 130.02, 129.60, 129.39, 129.22, 128.68, 128.57, 127.72, 
126.31, 125.06, 122.65, 117.37, 113.20, 31.81. 

IR (mull) 3378, 2294, 1943, 1932, 1645, 1603, 1536, 1505, 1435, 1424, 1144, 
747, 731, 683, 622 cm 1 . 

MS (OAMS) 427.3 (MH+). 

HRMS (EI) found 426.1390. 

Anal found: C, 72.48; H, 5.22; N, 6.55. 

EXAMPLE 53 8-Hydroxy-N-(2-hydroxy-2-phenylethyl)-2-[2-{4-methoxyphenyl)- 
ethenyl]-7-quinolinecarboxamide 
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5 The title compound of Preparation 14 (0.57 g) and 2-amino- 1-phenylethanol 

(0.26 g) are dissolved in 15 mL DMF. EDCHC1 (0.37 g) and HOBtHaO (0.25 g) are 
added and the reaction is stirred at room temperature for 4 days. The reaction is 
poured into 100 mL ice/HjO. The resulting solid is filtered, dried, and recrystallized 
from EtOAc/hexanes to give the product as an orange solid (0.26 g). 
10 Physical characteristics are as follows: 

MP 203-205°C 

l H NMR (300 MHz, DMSO-d 6 ) 5 8.92, 8.27, 8.04, 7.93, 7.84, 7.66, 7.42, 7.34, 
7.25, 7.01, 4.81, 3.79, 3.64, 3.42. 

IR (mull) 3365, 2068, 1929, 1638, 1620, 1601, 1555, 1531, 1514, 1438, 1422, 
15 1269, 1236, 1176, 828 cm' 1 . 

MS (FAB) m/z 441 (MH+), 883, 882, 442, 441, 440, 333, 305, 304, 123, 121. 
HRMS (FAB) found 441.1818. 
Anal, found: C, 73.05; H, 5.39; N, 6.32. 
EXAMPLE 54 8-Hydroxy-2-[2-(4-methoxyphenyl)ethenyl]-N.[2^phenylthio)- 
20 ethyll-7-quinolinecarboxamide 




25 

The title compound of Preparation 14 (0.57 g) and 2-aminoethyl phenylsulfide 
(0.30 g) are dissolved in 15 mL DMF. EDCHC1 (0.36 g) and HOBt HsO (0.26 g) are 
added and the reaction is stirred at room temperature for 4 days. The reaction is 
poured into 100 mL ice/HaO. The resulting solid is filtered, dried, and recrystallized 
30 from EtOAc/hexanes. The product is obtained as an orange solid (0.29 g). 

Physical characteristics are as follows: 

MP 163-165°C 

l H NMR (300 MHz, DMSO-d 6 ) 5 9.00, 8.27, 7.95, 7.87, 7.84, 7.66, 7.42, 7.34, 
7.18, 7.00, 3.79, 3.57, 3.20. 
35 l3 C NMR (75 MHz, DMSO-d^) 8 168.48, 160.33, 156.56, 155.31, 139.35, 

136.72, 135.98, 134.92, 129.83, 129.58, 129.38, 129.21, 128.68, 126.29, 126.19, 
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124.84, 122.39, 117.29, 114.84, 113.18, 55.67, 31.84. 

IR (mull) 2425, 2349, 2294, 2042, 1942, 1644, 1599, 1535, 1513, 1442, 1258, 
1245, 1176, 826, 739 cm 1 . 

MS (EI ) m/z 456 (M+), 456, 333, 320, 305, 304, 303, 302, 275, 260, 232. 
5 HRMS (EI) found 456.1489. 

Anal, found: C, 69.99; H, 5.36; N, 5.95. 
PREPARATION 16 8-Methoxy-2^trifluoromethylM-quinolinol 

A mixture of o-anisidine (28 mL), ethyl trifluoroacetoacetate (36 mL), and 12 
drops 6N HC1 is stirred overnight to form the enamine. The water formed during 
10 the reaction is removed by evaporation under reduced pressure. The residue is then 
poured into 60 mL diphenyl ether in a flask equipped with a Dean-Stark trap and 
condenser. The reaction is heated at 250°C for 3 hours, cooled, and the resulting 
solid is filtered. The solid is rinsed thoroughly with hexanes and dried (18.77 g). 

Physical characteristics are as follows: 
15 MP 151-153°C 

l H NMR (300 MHz, CDCL,) 5 7.90, 7.37, 7.15, 6.83, 4.05. 

13 C NMR (75 MHz, DMSO-d 6 ) 8 163.20, 155.74, 146.63, 146.21, 140.56, 
128.02, 122.79, 113.71, 110.36, 100.89, 56.17. 

IR(mull) 2498, 2471, 1549, 1527, 1481, 1438, 1415, 1288, 1270, 1202, 1182, 

20 1150. 

MS (OAMS) 244.1 (MH+). 

Anal, found: C, 54.16; H, 3.36; N, 5.77. 
PREPARATION 17 4-CWoro^metho^-2^trifluoromethyl)qiiinoline 

4-Hydroxy-8-methoxy-2-trifluoromethylquinoline (18.77 g) is dissolved in 450 
25 mL 8:1 CHaCl^DMF. POCl 3 (50 mL) is added dropwise and the reaction is allowed 
to stir overnight. The reaction is then poured into 500 mL ice/HLjO and the aqueous 
is extracted 2X with CHaCl^. The organic portions are combined, washed IX with 
brine, dried over MgS0 4 , and evaporated. The resulting oil crystallizes upon 
standing. The solid is recrystallized from 95% EtOH. A second crop of crystals 
30 could be obtained by concentrating down the EtOH filtrate. The total yield of 
product is 15.36 g. 

Physical characteristics are as follows: 

*H NMR (300 MHz, DMSO-d a ) 5 8.26, 7.81, 7.44, 4.02. 
PREPARATION 18 8-Methoxy.2-(trifluoromethyl)quinoline 
35 To a solution of 4-chloro-8-methoxy-2-trifluoromethylquinoline (0.57 g) in 5 

mL absolute EtOH is added 10% Pd/C (125 mg) and NEt, (0.3 mL). The reaction is 
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hydrogenated under atmospheric pressure for 0.75 h. The reaction is then filtered 
over Celite and the filtrate is evaporated. The residue is taken up in Et^O and the 
triethylamine hydrochloride salt is filtered. The desired product is obtained as a 
light yellow solid by evaporation of the EtjO filtrate (0.38 g). 
5 Physical characteristics are as follows: 

MP 88-89°C 

l H NMR (300 MHz, DMSO-d*) 5 8.63, 7.95, 7.68, 7.63, 7.32, 3.99. 

l3 C NMR (75 MHz, DMSO-d^) 5 155.71, 145.50, 139.35, 138.83, 130.37, 
130.02, 119.81, 117.86, 117.83, 110.20, 56.28. 
10 IR (mull) 2354, 2151, 2030, 1996, 1934, 1507, 1442, 1341, 1319, 1287, 1275, 

1210. 

MS (OAMS) 228.2 (MH+). 
Anal, found: C, 57.85; H, 3.34; N, 6.00. 
PREPARATION 19 8-Hydraxy-2^trmuoix>methyl)-7-qiiinolinecarboxylic acid 
15 8-Hydroxy-2-trifluoromethylquinoline (3.2 g) and KjC0 3 (6.22 g) are placed in 

a stainless steel bomb. The bomb is pressurized slightly with C0 2 and flushed 3X, 
then pressurized to approximately 800 psi C0 2 . The bomb is heated to 170°C, 
reaching a final pressure of approximately 1200 psi. This temperature and pressure 
are maintained for 7 days after which time the bomb is cooled and the pressure 
20 released. The solid residue is dissolved in a minimal amount of warm water. Any 
undissolved material is filtered and the aqueous filtrate is acidified to pH 4 with 
cone. HC1. The resulting tan solid is filtered and dried. The product is 
recrystallized with EtaO to give a light tan solid (1.87 g). 
Physical characteristics are as follows: 
25 MP 209-211°C. 

l H NMR (300 MHz, DMSO-d fl ) 5 8.66, 8.06, 7.98, 7.54. 
13 C NMR (75 MHz, DMSO-d 6 ) 5 172.69, 160.38, 146.32, 139.54, 138.44, 
133.29, 128.55, 123.74, 120.09, 120.01, 117.96, 111.33. 

IR (mull) 3076, 3044, 1988, 1928, 1654, 1623, 1434, 1330, 1264, 1211, 1188, 

30 1150. 

MS (EI ) ro/z 257 (M+), 257, 240, 239. 
Anal, found: C, 5L78; H, 2.67; N, 5.46. 
EXAMPLE 55 N-[(4.Chlorophenyl)methyl]-8-hydroxy-2-(trifluoromethyl)-7- 
quinolinecarboxamide 

35 
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5 The title compound of Preparation 19 (0.52 g) and 4-chlorobenzylamine (0.26 

mL) are dissolved in 10 mL DMF at room temperature. EDCHC1 (0.40 g) and 
HOBt H 2 0 (0.29 g) are added in one portion and the reaction is stirred at room 
temperature overnight. The reaction is then poured into 50 mL ice/H^O and the 
resulting yellow solid is filtered and dried. The product is purified by silica gel 
10 chromatography (eluent 2% MeOHrCFLjCL, followed by 5% MeOH:CILfi\J. The 

appropriate fractions are rotovapped to give an oily residue which crystallizes upon 
addition of CHC1 3 . The product is obtained as a tan solid (0.49 g). 

Physical characteristics are as follows: 

MP 92-94°C. 

15 l H NMR (300 MHz, DMSO-de) 6 13.98, 9.63, 8.63, 8.15, 8.04, 7.57, 7.39, 4.56. 

IR(mull) 3363, 1996, 1613, 1600, 1552, 1493, 1440, 1352, 1342, 1326, 1186, 

1130. 

MS (EI ) m/z 380 (M+), 240, 214, 213. 
Anal, found: C, 57.37; H, 3.47; N, 7.13. 
20 EXAMPLE 56 N-Heptyl-8-hydroxy-2-(trifluoromethyl)-7-quinolinecarboxainide 




25 

The title compound of Preparation 19 (0.35 g) and heptylamine (0.22 mL) are 
dissolved in 10 mL DMF. EDCHC1 (0.28 g) and HOBt H 2 0 (0.21 g) are added and 
the reaction is stirred at room temperature overnight. The reaction is poured into 
50 mL ice/H 2 0 and the aqueous is extracted 2X with EtOAc. The combined EtOAc 

30 layers are dried over MgS0 4 , filtered, and evaporated to give an orange oil. The 
residue is adsorbed onto silica and chromatographed eluting with 2% MeOH:CH2Cl 2 
followed by 5% MeOHiCJLfi^. The fractions containing desired product are 
evaporated under reduced pressure to give a pale yellow oil which crystallizes with 
CH^CL/hexanes (0.15 g). 

35 Physical characteristics are as follows: 

MP97-99°C. 
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'H NMR (300 MHz, DMSO-de) 5 14.4, 9.06, 8.61, 8.11, 8.02, 7.53, 3.34, 1.56, 
L25, 0.82. 

13 C NMR (75 MHz, DMSO-d 6 ) 5 169.65, 159.52, 146.12, 145.66, 139.32, 
138.98, 132.23, 126.60, 119.52, 117.14, 112.67, 31.68, 31.58, 29.19, 28.86, 26.89, 
5 22.51, 14.38. 

IR (mull) 3371, 1938, 1613, 1602, 1558, 1440, 1358, 1329, 1280, 1211, 1190, 

1140. 

MS (OAMS) 355.1 (MH+). 
Anal, found: C, 60.68; H, 5.96; N, 7.80. 
10 PREPARATION 20 4,8-Dihydroxy-2^trifluoromethyl)-7^uinolinecarbo3^Uc acid 
2-TrifluoromethyM,8-dihydroxyquinoline (6.0 g) and K?CO z (11.0 g) are 
mixed in a stainless steel bomb. The bomb is flushed and evacuated 3X with 100 psi 
C0 2 . The reaction vessel is then pressurized to 800 psi 0O 3 and heated to 170°C, 
reaching a final pressure of 1200 psi. The bomb remains at this temperature and 
15 pressure for 7 days. The reaction vessel is cooled to room temperature, the pressure 
is released, and the reaction mixture is dissolved in 300 mL hot water. Any 
undissolved material is filtered and the filtrate is acidified with cone. HC1. A 
precipitate at pH 7 is collected (starting material). The filtrate is further acidified to 
pH 4 where a tan solid is collected (starting material + desired product). Since most 
20 of the solid collected is starting material, this material is reacted in the bomb for 7 
more days. The same workup as before is done, with the only precipitate collected 
at pH 4.5. The desired product is filtered, dried, and recrystallized very slowly with 
EtOAc/hexanes (0.41 g). 

Physical characteristics are as follows: 
25 MP232-234°C. 

*H NMR (300 MHz, DMSO-de) 5 7.88, 7.62, 7.22. 
MS (EI) m/z 273 (M+), 256, 255, 243, 229, 228, 227, 199, 179, 151. 
HRMS (EI) found 273.0252. 
Anal, found C, 46.37; H, 3.11; N, 4.69. 
30 PREPARATION 21 242-(2-furyl)ethenyl>8-qiiinoUnol 

A mixture of 8-hydroxyquinaldine (5.09 g) and 2-furaldehyde (8.0 mL) are 
heated at reflux overnight. The reaction is cooled to room temperature. The residue 
is taken up in acetone and adsorbed onto silica. A silica gel column eluting with 
100% CHaCls is run and the product-containing fractions evaporated under reduced 
35 pressure to give an orange/yellow oil. The product is crystallized with EtOH/H a O, 
filtered, washed thoroughly with water, and dried (1.18 g). 



-94- 



WO 98/1 1073 PCT/US97/15310 
Physical characteristics are as follows: 
MP 80-82°C. 

l H NMR (300 MHz, DMSO-de) 5 9.55, 8.24, 7.97, 7.78, 7.71, 7.33, 7.19, 7.05, 
6.70, 6.61. 

5 IR (mull) 3340, 1555, 1508, 1336, 1259, 1229, 1205, 1184, 1158, 1150, 1007, 

969, 926, 835, 732 cm -1. 

MS (electrospray) 238. 1 (MH+). 

Anal, found: C, 75.74; H, 4.68; N, 5.85. 
PREPARATION 22 2-[2^2-furyl)ettienyl>8-hydro^-7-quinolinecarboxylic acid 
10 The title compound of Preparation 21 (2.85 g) and KjC0 3 (5.11 g) are mixed 

in a stainless steel bomb. The bomb is pressurized with 100 psi C0 2 and flushed 3X. 
The reaction vessel is then pressurized to 800 psi and heated to 175°C, reaching a 
final pressure of 1200 psi C0 2 where it remained for 7 days. The bomb is cooled to 
room temperature and de-pressurized. The reaction residue is taken up in 900 mL 
15 hot water. Any undissolved material is filtered. The filtrate is acidified to pH 4 
with C.HC1 and the resulting orange solid filtered and dried. The solid is then 
recrystallized with iPrOH to give the product as an orange solid (0.37 g). 

Physical characteristics are as follows: 

MP 190-192°C. 

20 *H NMR (300 MHz, DMSO-d 6 ) 5 8.40, 8.02, 7.84, 7.81, 7.35, 7.28, 6.83, 6.64. 

IR (mull) 1691, 1651, 1608, 1551, 1482, 1342, 1307, 1287, 1238, 1205, 1019, 
960, 883, 747, 729 cm -1. 

HRMS (EI) found 281,0678. 
Anal, found: C, 67.25; H, 4.04; N, 4.79. 
25 EXAMPLE 57 N^(4-Chlorophenyl)methyl]-2-[2^2-fu^ 

quinolinecarboxamide 



30 




The title compound of Preparation 22 (0.26 g) and 4-chlorobenzylamine 
(0.13 mL) are dissolved in 10 mL DMF. EDC HC1 (0.19 g), and HOBtH 2 0 (0.14 g) 
are added in one portion and the reaction stirred at room temperature over 3 days. 
35 The reaction is then poured into 75 mL ice/H^O. The resulting solid is filtered, 
taken up in EtOAc, and adsorbed onto silica. A column. eluting with 2% 
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MeOH/CH^CIg is run and the product-containing fractions are evaporated under 
reduced pressure to give an oil. The product residue is crystallized with 
CILjCL/hexanes. The product is filtered and dried on the vacuum pump (0.19 g). 
Physical characteristics are as follows: 
5 MP 165-167°C. 

l H NMR (300 MHz, DMSO-d*) S 9.60, 8.28, 7.90, 7.89, 7.84, 7.79, 7.40, 7.38, 
7.21, 6.76, 6.61, 4.56. 

IR (mull) 3382, 1642, 1602, 1536, 1483, 1439, 1433, 1342, 1135, 1106, 1017, 
961, 846, 737, 728 cm -1. 
10 HRMS (EI) calcd 404.0913. 

Anal, found (av): C, 60.98; H, 3.90; N, 6.13; CI, 7.56. 
EXAMPLE 58 N-[(4-Chlorophenyl)methyl]-8-hydroxy-7-quinoline-N-oxide 
carboxamide 



15 




20 Hydrogen peroxide (0.2 mL of a 30% solution) is added to a solution of the 

title compound of Example 1 (0.100 g) in acetic acid (2.0 mL) and the solution is 
refluxed for 2 h. The solution is poured over ice and saturated sodium bicarbonate 
is slowly added until the pH of the mixture is basic. The mixture is extracted with 
chloroform and the organic layer is concentrated to give 0.128 g yellow solid. 
25 Column chromatography on silica gel (50 g) using 100% chloroform then 1% and 2% 
methanol/chloroform as eluant yields 35 mg (33%) of the desired product as a yellow 
solid. An analytical sample is crystallized from ethyl acetate/hexane to give the title 
compound as an orange solid. 

Physical characteristics are as follows: 
30 MP 178-183 °C. 

IR (mull) 3370, 1649, 1612, 1531, 1492, 1425, 1403, 1394, 1269, 1091, 1049, 
830, 807,693,608 cm' 1 . 

MS (FAB) m/z 329 (MH+), 331, 330, 329, 315, 314, 313, 188, 184, 172, 125. 
HRMS (FAB) 329.0699. 
35 PREPARATION 23 5-Chloro-8-hydroxy-2-methyl-7-quinolinesulfonyl flouride 

(Formula P-2) Refer to Chart P. 
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5 A solution of 5s±doro^hydroxy-2-methylquinoline (9.2 g) in 55 mL of 

fluorosulfonic acid is stirred at 120 °C for 18 h in a tightly stoppered flask. The 
mixture is then cooled to -78 °C and poured onto an intimate mixture of 250 mL of 
crushed ice and 250 mL of powdered dry ice. The mixture is allowed to warm to 25 
°C, and then diluted with distilled water until further addition causes no additional 
10 solid to precipitate (ca. 100 mL). The mixture is filtered, and the solid obtained is 
washed with four 50 mL-portions of 0 °C distilled water and then dried in a stream 
of air to give 10.7 g of the title compound as an orange powder. 
Physical characteristics are as follows: 
MP 196 - 198 °C; 
15 l H NMR (400 MHz, DMSO) 6 8.55, 7.89, 7.83, 2.82; 

MS (ESI+) m/e 276 (M + H), 278. 
EXAMPLE 59 5-Chloro-8-hydroxy-2-methyl-N-(2-pyridinylmethyl)-7-quinoline- 
sulfonamide (Formula P-3 where R = CH 2 2-pyridyl ) Refer to 
Chart P. 

20 




ci 



25 The title compound of Preparation 23 (0.300 g) is added to a solution of 2- 

(aminomethyl)pyridine (0.23 mL) and N,N-diisopropylethylamine (0.58 mL) in 4 mL 
of chlorobenzene and warmed to 140 °C for 2 h. The reaction mixture is then 
allowed to cool to room temperature and diluted with 75 mL of EtOAc The organic 
layer is washed with three 25-mL portions of half-sat'd NaH^C^ (aq), washed with 

30 brine, dried over MgS0 4 , filtered and concentrated to give a white solid. 

Crystallization from CH 2 Cyhexanes yields 0.205 g of the title compound as white 
crystals. 

Physical characteristics are as follows: 
MP 185-186°C; 

35 *H NMR (300 MHz, DMSO) 8 8.39, 8.30, 8.08, 7.72, 7.70, 7.60, 7.37, 7.11- 

7.07, 4.22, 2.76 ppm; 
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"C NMR (75 MHz, DMSO) 8 159.1, 157.0, 150.9, 148.4, 138.4, 136.4, 132.7, 
126.0, 125.9, 123.9, 122.3, 122.1, 121.4, 118.1, 47.8, 24.4 ppm; 

IR (mull) 3331, 1445, 1395, 1327, 1305, 1157, 1143, 1062, 1015, 838, 833, 825, 
643, 632, 610 cm 1 ; 

5 MS (EI ) m/z 363 (M+), 195, 194, 193, 165, 164, 129, 128, 108, 107, 79; 

HRMS (FAB) found 364.0523; 

Anal. Found: C, 52.54; H, 4.00; N, 11.41; CI, 9.59; S, 8.63. 
EXAMPLE 60 5-Chloro-N-[2-(4-chlorophenyl)ethyl}-8-hydroxy-2-methyl-7- 
quinolineaulfonamide (Formula P-3 where R = CHjCrL^- 
10 CICgHJ Refer to Chart P. 




The title compound is prepared according to the procedure described in 
Example 59, substituting 2-(4-chlorophenyl)ethylamine for 2-(aminomethyl)pyridine. 
Crystallization from HOAc/H s O/EtOH gives 0.409 g of the title compound as light 
orange crystals. 
20 Physical characteristics are as follows: 

MP 131-133°C; 

'H NMR (300 MHz, CDC1 S ) 8 8.45, 7.91, 7.57, 7.12, 6.99, 5.08, 3.27-3.21, 2.82, 
2.78 ppm; 

"C NMR (75 MHz, DMSO) 8 159.1, 150.8, 130.5, 137.7, 132.8, 130.6, 130.4, 
25 127.8, 125.8, 125.9, 123.8, 122.2, 118.1, 43.8, 34.4, 24.4 ppm; 

IR (mull) 3366, 3346, 1492, 1428, 1346, 1328, 1317, 1246, 1162, 1143, 1083, 
1020, 830, 726, 643 cm 1 ; 

MS (EI ) m/z 410 (M+), 287, 285, 258, 256, 208, 195, 194, 193, 192, 164; 
Anal. Found: C, 52.40; H, 4.07; N, 6.72; CI, 17.00. 
30 EXAMPLE 61 5-CWoro-8-hydroxy-2-met*yl-N.<4-phenylbutyl)-7-quinoline- 

sulfonamide (Formula P-3 where R = (CH 2 )<Ph) Refer to Chart 
P. 



35 
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The title compound is prepared according to the procedure described in 
Example 59, substituting 4-phenylbutylamine for 2-(aminometiiyl)pyridine. Column 
chromatography on silica gel (elution with 25% EtOAc/hexanes and 0-0.5% 
MeOH/CH a Cl a ) gives 0.422 g of the title compound as an orange solid. 
5 Physical characteristics are as follows: 

MP 84-86°C; 

*H NMR (300 MHz, CDC1 3 ) 8 8.45, 7.94, 7.57, 7.25-7.12, 7.07, 5.06-5.04, 2.96, 

2.80, 2.54, 1.65-1.48 ppm; 

U C NMR (75 MHz, DMSO) 5 223.3, 159.15, 150.81, 141.8, 138.5, 132.8, 128.1, 
10 128.0, 126.0, 125.9, 125.4, 123.9, 122.5, 118.1, 42.2, 34.5, 28.7, 27.8, 24.0 ppm; 

IE (mull) 3368, 3296, 1504, 1418, 1342, 1327, 1251, 1149, 1143, 1087, 952, 
771, 701, 669, 612 cm 1 ; 

MS (EI ) m/z 404 (M+), 219, 208, 195, 194, 193, 192, 164, 148, 131. 91; 
HUMS (EI) found 404.0965; 
15 Anal. Found: C, 59.63; H, 5.39; N, 6.79. 

EXAMPLE 62 5-CMoro-8-hydroxy-2-methyl-N-[2-(2-pvridinyl)ethyl]-7- 

quinolinesulfonamide (Formula P-3 where R = CHjCH^- 
pyridyl) Refer to Chart P. 



20 




ci 



The title compound is prepared according to the procedure described in 
25 Example 59, substituting 2-(2-aminoethyl)pyridine for 2-(aminomethyl)pyridine. 
Crystallization from EtOAc/hexanes gives 0.374 g of the title compound as a light 
yellow solid. 

Physical characteristics are as follows: 

MP 153-155°C; 

30 l H NMR (300 MHz, DMSO) 8 8.41, 8.35, 7.73, 7.57, 7.17, 7.08, 3.23, 2.84, 

2.76 ppm; 

U C NMR (75 MHz, DMSO) 8 159.2, 158.3, 150.8, 148.7, 138.5, 136.3, 132.8, 
126.0, 125.9, 123.9, 123.2, 122.0, 121.4, 118.2, 42.2, 37.1, 24.4 ppm; 

IR (mull) 1422, 1335, 1314, 1161, 1152, 1138, 1086, 1058, 948, 884, 824, 819, 
35 781,771,611cm 1 ; 

MS (EI ) m/z 377 (M+), 377, 256, 208, 195, 193, 192, 164. 121, 94, 93; 
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AnaL Pound: C, 53.94; H, 4.33; N, 10.93. 
PREPARATION 24 5J-Dibromo^methray-2-(2-phenylethenyl)quinoline (Formula 
Q-2) Refer to Chart Q. 



5 




10 A mixture of 5,7-dibromo-2-methyl-8-methoxyquinoline (10.29 g) and 

benzaldehyde (15.84 g) is heated at reflux for 18 hrs. Upon cooling to room 
temperature, a precipitate forms. Methanol is added, and the reaction mixture is 
sonicated. The solid material is then collected by filtration. Crystallization from hot 
absolute ethanol yields 10.872 g of the title compound as a yellow solid. 

15 Physical characteristics are as follows: 

MP 150-152°C; 

'H NMR (300 MHz, CDC1 3 ) 6 8.42, 7.91, 7.81-7.73, 7.66, 7.47-7.35, 4.25 ppm; 
13 C NMR (75 MHz, CDC1 3 ) 5 156.3, 153.3, 143.6, 136.3, 136.2, 135.8, 132.8, 
129.0, 128.9, 128.2, 127.4, 127.0, 120.8, 116.5, 116.1, 62.5 ppm; 
20 IR (mull) 3061, 3023, 1589, 1495, 1487, 1311, 1143, 993, 971, 966, 913, 865, 

819, 745, 685 cm" 1 ; 

MS (EI ) in/z 417 (M+>, 421, 420, 419, 418, 417, 416, 390, 308, 228, 107; 
Anal. Found: C, 51.22; H, 3.27; N t 3.32. 
EXAMPLE 63 (EV5-Chloro^hydroxy-2-(2-phenylethenyl)-N-[2.(phenylthio)- 
25 ethyl]-7-quinolinesulfonamide (Formula Q-3, R = CHaCH^SPh) 

Refer to Chart Q. 



30 




C! 



The title compound is prepared according to the procedures described in 
Preparations 6-8 and Example 17, substituting the title compound of Preparation 24 
35 for 5,7-dibromo-8-methoxy-2-methylquinoline in Preparation 6 and 2-aminoethyl 

phenyl sulfide for 4-chlorobenzylamine in Preparation 8. Triteration with hot EtOH 
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gives 0.282 g of the title compound as a tan solid. 
Physical characteristics are as follows: 
MP 187-193°C; 

X H NMR (300 MHz, CDC1 S ) 8 8.51, 7.90-7.88, 7.79, 7.67, 7.50-7.38, 7.26-7.08, 
5 5.61, 3.19-3.15, 3.07-3.04 ppm; 

U C NMR (75 MHz, CDC1 3 ) 6 155.9, 151.7, 139.5, 137.3, 136.6, 135.5, 133.9, 
129.6, 129.5, 128.5, 127.9, 127.1, 127.0, 126.3, 125.0, 124.6, 122.9, 118.9, 42.5, 32.3 
ppm; 

IR (mull) 3275, 3246, 1597, 1440, 1420, 1342, 1326, 1162, 1149, 1145, 749, 
10 693, 668, 633, 607 cm 1 ; 

MS (EI ) m/z 496 (M+), 373, 344, 325, 323, 296, 282, 281, 280, 217, 216; 
HRMS (EI) found 496.0670; 
Anal. Pound: C, 60.08; H, 4.37; N, 6.50. 
EXAMPLE 64 5-Chloro-8-hydroxy-N-[2-lH-indol-3-yl)ethyl]-2-methyl-7- 
15 quinolinesulfonamide (Formula J-5 where X 1 = CI, R l = Me and 

R 2 = CH 2 CHjj3-indolyl) Refer to Chart J. 



OH ' m 
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CI 



The title compound is prepared in two steps from 5-bromo-8-methoxy-2- 
methyl-7-quinoline sulfonyl chloride according to the procedures described in 
Preparation 8 and Example 17, substituting 3-(2-aminoethyl)indole for 4- 
25 chlorobenzylamine in the former procedure. Preparative HPLC gives 0.082 g of the 
title compound as a tan solid. 

Physical characteristics are as follows: 

MP 163-165°C; 

*H NMR (300 MHz, CDCl*) 5 8.44, 8.07, 7.90, 7.53, 7.26-7.20, 7.05, 7.01-6.90, 
30 6.77-6.72, 3.35-3.31, 2.99-2.94, 3.81 ppm; 

13 C NMR (75 MHz, CDC1 3 ) 5 159.7, 151.4, 139.1, 136.6, 133.3, 127.3, 126.6, 
126.4, 124.5, 123.4, 122.8, 121.3, 118.8, 118.6, 118.3, 111.8, 111.3, 44.0, 26.0, 24.9 
ppm; 

IR (mull) 3397, 3302, 1666, 1552, 1488, 1425, 1331, 1306, 1302, 1200, 1175, 
35 1143, 745, 638, 601 cm 1 ; 

MS (EI ) m/z 415 (M+), 322, 285, 256, 208, 193, 143, 131, 130, 103, 77; 
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HRMS (EI) found 415.0750. 
PREPARATION 25 5-Chloro^hydroxy-74odo-2-methyiquinoline (Formula R-2) 
Refer to Chart R. 



5 




Iodine monchloride (19.0 g) is added to a solution of 5-chloro-8-hydroxy-2- 
10 methylquinoline (21.5 g) in 250 mL of MeOH, and the resulting mixture is stirred 
for 3 h. Additional iodine monochloride (4.5 g) is then added, and the mixture is 
stirred for another 18 h. The reaction mixture is quenched with sat'd NasSOa (aq), 
then neutralized with sat'd NaHCO a (aq). The solid precipitate is collected by 
filtration and dried under vacuum to give 31.22 g of the title compound as a pale 

15 green solid. 

Physical characteristics are as follows: 
MP 85-93°C; 

l H NMR (300 MHz, DMSO) 5 8.33, 7.88, 7.61, 2.72 ppm; 
IR (mull) 3383, 1589, 1434, 1403, 1344, 1322, 1315, 1255, 1249, 1190, 1137, 
20 947, 719, 617, 607 cm* 1 ; 

MS (ESI+) m/z 320 (M+H) + ; 
MS (ESI-) m/z 318 (M-H)". 
PREPARATION 26 5-CUoro-8-hydroxy-2-methyl-7-quinolinesulfinic acid (Formula 

R-3) Refer to Chart R. 

25 

OH 

a 

30 A solution of 5-chloro-8-hydroxy-7-iodo-2-methylquinoline (30.8 g) in 500 mL 

of THF is cooled to -78 °C, and methyl magnesium bromide (34.4 mL of 3.0 M 
solution in ether) is added over 12 min. The resulting mixture is stirred for 20 min, 
then n-butyllithium (65 mL of 1.6 M solution in pentane) is added over 25 min. The 
reaction mixture is allowed to stir at -78°C for 2 h, then S0 2 (g) is introduced via a 

35 needle positioned above the reaction surface. After 42 min, the reaction mixture 
turns a yellow opaque color and gas introduction is terminated (pH = 5-6). Sat'd 
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NaHCO s (aq) is added until the pH = 8, and the precipitate is collected by filtration. 
The aqueous layer of the filtrate is separated, and the pH is adjusted to 4 with 10% 
HC1 (aq). Gradually, a precipitate forms. This is collected by filtration to afford 8.73 
g of the title compound as an orange solid. 
5 Physical characteristics are as follows: 

l H NMR (300 MHz, DMSO) S 8.43, 7.73, 7.70, 2.76 ppm; 

MS (ESI-) m/z 256 (M-H)\ 
PREPARATION 27 5-CWor^8-hydroxy-2-methyl-7-quinolinesulfonyl chloride 
(Formula R-4) Refer to Chart R. 

10 




15 N-Chlorosuccinimide (2.07 g) is added to a solution of the title compound of 

Preparation 26 (4.0 g) in 70 mL of CHjClj, and the resulting mixture is stirred at 
room temperature for 2 h. The yellow-orange solid precipitate is collected by 
filtration and dried under vacuum at 56°C for 1.5 h to afford 2.75 g of the title 
compound, which is used immediately without further purification. 

20 PREPARATION 28 5-Ghloro-8-hydroxy.2-methyl-N-[2-(4-aminophenyl)ethyl]-7- 

quinolinesulfonamide (Formula R-5) Refer to Chart R. 



25 




ci 



A solution of the title compound of Preparation 27 (1.51 g), 2-(4-amino- 
phenyDethylamine (0.68 mL), and pyridine (0.83 mL) in 30 mL of CH 2 C1 2 is stirred 
at room temperature for 18 h. The resulting precipitate is isolated by filtration and 
30 rinsed with CrL,Cl 2 to give 1.82 g of the title compound as an orange solid which is 
used without further purification. 

Physical characteristics are as follows: 

MP249-253°C; 

l H NMR (300 MHz, CDC1 3 ) 8 8.31, 7.70, 7.65, 7.07-6.98, 2.94-2.84, 2.70, 2.69- 
35 2.63 ppm. 

EXAMPLE 65 5-Chloro-8-hydroxy-2-methyl-N-[2-[4-[[(3,5-dimethyl-4- 
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ifiOKazolyi)8ulfonyl]amino]phenyl]cthyll-7-quinolm 

(Formula R-6, R = 3,5-dimethyl-4-isoxazolyl) Refer to Chart R. 




a 



A solution of the title compound of Preparation 28 (0.62 g) and 3,5-dimethyl- 
isoxazole-4-sulfonyl chloride (0.31 mL) in 5 mL of pyridine is stirred at room 
temperature for 54 h. Additional sulfonyl chloride (0.31 mL) is added at 18 h and 36 
h. The reaction mixture is then concentrated in vacuo, and the residue is 
partitioned between EtOAc, pH 4 phosphate buffer and water. The organic layer is 
separated and concentrated in vacuo to give 1.22 g of an orange solid. Column 
chromatography on 75 g of silica gel (elution with 0-20% MeOH/CHCl 3 ) followed by 
crystallization from CHjCyhexanes provides 0.041 g of the title compound as a 
yellow solid. 

Physical characteristics are as follows: 

MP 147-152°C (decomposition); 

l H NMR (300 MHz, CDC1 S ) S 8.39, 7.89, 7.47, 7.15, 7.08, 2.95, 2.73, 2.57, 
2.50, 2.48 ppm; 

IR(mull) 1608, 1594, 1506, 1413, 1269, 1234, 1202, 1169, 1147, 1129, 1071, 
807, 796, 637, 611 cm 1 ; 

MS (EI ) m/z 551 (MH+), 553, 552, 551, 153, 139, 123, 106, 105, 103, 91; 
HRMS (EI) found 551.0850. 
EXAMPLE 66 5-CWoro-8.hydro^-2-methyl-N-[2.[4-[(phenybulfonyl)amino> 
phenyl]ethyl]-7-quinolinesulfonamide (Formula R-6, R = Ph) 
Refer to Chart R. 




a 



The title compound is prepared according to the procedure described in 
Example 65, substituting benzenesulfonyl chloride for 3,5-dimethylisoxazole-4- 
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sulfonyl chloride. Column chromatography (elution with 0-10% MeOH/CHCl 3 ) 
followed by trituration with CHC1 3 gives 0.247 g of the title compound as an off- 
white solid. 

Physical characteristics are as follows: 

MP 269-272°C; 

X H NMR (300 MHz, CDC1 3 ) 5 8.08, 7.32, 7.68-7.53, 6.92, 6.86, 2.90-2.78, 2.64 

ppm; 

"C NMR (75 MHz, DMSO) 8 223.2, 184.1, 165.3, 154.8, 145.3, 140.2, 137.4, 
133.7, 132.3, 132.2, 129.0, 128.7, 127.5, 126.3, 124.4, 123.9, 121.3, 116.8, 104.9, 43.7, 
34.3, 24.2 ppm; 

IR (mull) 3231, 1532, 1510, 1394, 1329, 1309, 1296, 1266, 1159, 1147, 1126, 
1108, 1094, 708, 691 cm 1 ; 

MS (EI ) m/z 531 (M+), 195, 193, 167, 165, 164, 130, 107, 106, 77, 64. 
PREPARATION 29 5-fluoro-8-hydroxy-7-quinolinesulfonyl chloride (Formula S-2) 
Refer to Chart S. 



HO 




F 



A solution of 5-fluoro-8-hydroxyquinoline (0.50 g) in 4.0 mL of chlorosulfonic 
acid is stirred for 3 h at 90 °C and then 13 h at 105 °C. The mixture is then cooled 
to 0 °C and poured onto 50 mL of finely divided -15 °C ice. The bright orange-red 
precipitate is collected by filtration, washed with four 10-mL portions of 0 °C 
distilled water and three 2 mL portions of diethyl ether, and dried in a stream of air 
to give 0.208 g of the title compound as a red-orange powder. 

Physical characteristics are as follows: 

MP 248-250 °C (decomposition); 

Anal, found: C, 41.01; H, 2.05; N, 5.32; S, 12.25. 
EXAMPLE 67 5-FlourcK8-hydroxy-N-(phenylmethyl)-7-quinolines\ilfonamide 
(Formula S-3) Refer to Chart S. 




F 
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A suspension of 5-fluoro-8-hydVoxy-7-quinolinesulfonyl chloride (0.150 g) in 2 
mL of THF is cooled to -78 °C and treated with benzylamine (0.186 mL). The 
mixture is allowed to warm to 25 °C over several hours, then diluted with 50 uL of 
glacial acetic acid and 2 mL of distilled water. The oil which forms is crystallized by 
5 scratching, and the resulting suspension is stirred for one hour. The solid is filtered, 
washed with two 2 mL portions of distilled water and dried in a stream of air to give 
0.121 g of the title compound as a solid. 

Physical characteristics are as follows: 

MP 185.5-186 °C; 

10 l H NMR (400 MHz, DMSO) 5 9.04, 8.48, 8.03, 7.81, 7.47, 7.22, 7.11, 7.03, 

4.12; ' 

MS (ESI, positive ion mode) m/e 333 (M + H). 
EXAMPLE 68 5-Chloro-N-[(4-chlorophenyl)methyl]-8-hydroxy-2-methyl-7- 
quinolinecarboxamide 



15 




20 To a solution of 5-chloro-8-hydroxy-2-methyl-7-quinolinecarboxylic acid (0.500 

g) and 4-chlorobenzylamine (0.28 mL) in 20 mL DMF is added EDC hydrochloride 
(0.444 g) and hydroxybenzotriazole hydrate (0.312 g). The reaction is stirred at 
room temperature for 48 h. The mixture is then partitioned between EtOAc and 
water. The aqueous layer is extracted with EtOAc (3X). The combined organic 

25 layers are washed with brine (IX), dried over sodium sulfate and condensed. The 
residue is stirred in 20 mL 1:1 THF/ IN HC1 overnight. The solution is neutralized 
with saturated aqueous NaHCO a . The reaction is partitioned between EtOAc and 
water. The aqueous layer is extracted with EtOAc (3X). The combined organic 
layers are washed with brine (IX), dried and condensed. The crude product is 

30 chromatographed on silica, eluting with 3% MeOH/CHjCl^. Fractions homogeneous 
by TLC are combined and condensed. The residue taken up in a minimal amount of 
CH 2 C1 2 . Toluene is added to the solution and the mixture is sonicated while adding 
hexanes until a white solid formed. The solid is collected and dried to yield 0.310 g 
of the title product as a white solid. 

35 Physical characteristics are as follows: 



4 

\ 
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MP 128-130°C; 

l H NMR (300 MHz, DMSO-de) 5 9.54, 8.35, 8.09, 7.66, 7.39, 4.54, 2.71; 

IR (mull) 3399, 3299, 1660, 1603, 1565, 1531, i500, 1492, 1428, 1350, 1332, 
1251, 1226, 798, 630 cm* 1 . 

MS (EI ) m/z 360 (M + ), 362, 360, 221, 220, 195, 194, 193, 164, 140, 125. 

Anal. Found: C, 59.53; H, 4.11; N, 7.71; CI, 19.38. 
EXAMPLE 69 5-chloro-8-hydroxy.2-methyl-N-(3-phenylpropyl)-7- 



To a solution of 5-chloro-8-hydroxy-2-methyl-7-quinolinecarboxylic acid (0.500 
g) and 3-phenylpropylamine (0.33 mL) in 20 mL DMF is added EDC hydrochloride 
(0.444 g) and hydroxybenzotriazole hydrate (0.312 g). The reaction is stirred at 
room temperature for 48 h. The mixture is then partitioned between EtOAc and 
water. The aqueous layer is extracted with EtOAc (3X). The combined organic 
layers are washed with brine (IX), dried over sodium sulfate and condensed. The 
residue is stirred in 20 mL 1:1 THF/1N HC1 overnight. The solution is neutralized 
with saturated aqueous NaHCO s . The reaction is partitioned between EtOAc and 
water. The aqueous layer is extracted with EtOAc (3X). The combined organic 
layers are washed with brine (IX), dried and condensed. The crude product is 
chromatographed on silica, eluting with 3% MeOH/CH 2 Cl2. Fractions homogeneous 
by TLC are combined and condensed. The residue taken up in a minimal amount of 
CH 2 C1 2 . Toluene is added to the solution and the mixture is sonicated while adding 
hexanes until a white solid formed. The solid is collected and dried to yield 0.310 g 
of the title product as a white solid. 

Physical characteristics are as follows: 

MP 109-111°C; 

*H NMR (300 MHz, DMSO-de) 8 8.95, 8.36, 8.08, 7.66, 7.30-7.16, 3.35, 2.71, 
2.65, 1.87; 

IR (mull) 3305, 1638, 1602, 1574, 1556, 1503, 1496,. 1424, 1350, 1319, 1302, 
1265, 943, 745, 698 cm* 1 . 

MS (EI ) m/z 354 (M + ), 354, 250, 222, 221, 220, 195, 194, 193, 164, 91. 
Anal. Found: C, 67.75; H, 5.48; N, 7.81; CI, 9.92. 





OH 9 
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EXAMPLE 70 



5-cMoro^hydroxy-2-methyl-N^^ 




N 
H 



"TO 



To a solution of 5^dbkro^hydroxy-2-methyl-7KitunolinecarbQxylic acid (0,500 
g) and aminoethylphenyl sulfide (0.354 g) in 20 mL DMF is added EDC 
hydrochloride (0.444 g) and hydroxybenzotriazole hydrate (0.312 g). The reaction is 
stirred at room temperature for 48 h. The mixture is then partitioned between 
EtOAc and water. The aqueous layer is extracted with EtOAc (3X). The combined 
organic layers are washed with brine (IX), dried over sodium sulfate and condensed. 
The residue is stirred in 20 mL 1:1 THF/1N HC1 overnight. The solution is 
neutralized with saturated aqueous NaHC0 3 . The reaction is partitioned between 
EtOAc and water. The aqueous layer is extracted with EtOAc (3X). The combined 
organic layers are washed with brine (IX), dried and condensed. The residue taken 
up in a tni niTnal amount of CHjCla. Toluene is added to the solution and the 
mixture is sonicated while adding hexanes until a solid formed. The solid is 
collected and dried to yield 0.499 g of the title product as an off-white solid. 

Physical characteristics are as follows: 

MP 131-134°C; 

X H NMR (300 MHz, DMSO-de) 8 9.28, 8.35, 8.02, 7.66, 7.41, 7.30, 7.17, 3.55, 
3.19,2.71; 

IR (mull) 3322, 1631, 1612, 1602, 1567, 1553, 1501, 1483, 1439, 1423, 1341, 
1317, 1268, 1247, 744 cm 1 . 

MS (EI ) m/z 372 (M + ), 372, 238, 236, 222, 221, 220, 219, 164, 136, 135. 

HRMS (EI) found 372.0701. 
EXAMPLE 71 8-hydroxy-N-[5-[[[4-(l-methylethyl)phenylsulfonyl]amino]- 



pentyl}-7-quinolinecarboxamide 




To a solution of 8-hydroxyquinoline-7-carboxylic acid (0.147 g) and N-(5- 
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aminopentylM^l-methyle^ monohydrochloride (0.250 g) in 5 

mL DMF is added EDC hydrochloride (0.149 g) and hydroxybenzotriazole hydrate 
(0.105 g), followed by diisopropylethylamine (0.271 mL). The reaction is stirred 
overnight at room temperature, then poured into 50 mL water. The resulting 
5 solution is partitioned between EtOAc and water. The aqueous layers are extracted 
with EtOAc (3X). The combined organic layers are washed with brine (IX), dried 
over sodium sulfate and condensed. The crude product is chromatographed on silica, 
eluting with 3% MeOH/CHaCL,. Fractions homogeneous by TLC are combined, 
concentrated and recrystallized from acetone/hexanes to yield 0.060 g of the title 
10 product as a gold solid. 

Physical characteristics are as follows: 

MP 106-108°C; 

*H NMR (300 MHz, DMSO-de) 8 8.89, 8.79, 8.31, 7.94, 7.68, 7.62, 7.49-7.38, 
3.27, 2.93, 2.71, 1.49, 1.38, 1.27, L18; 
15 MS (EI ) m/z 455 (M*), 283, 266, 255, 189, 173, 172, 171, 145, 116, 84. 

HRMS (EI) found 455.1875. 
Anal. Found: C, 62.61; H, 6.39; N, 9.00. 
EXAMPLE 72 N-(cyanomethyl)-8-hydroxy-7-qiiinolinecarboxamide 

OH O 



20 




N CsN 

H 



8-hydroxyquinoline-7-carboxylic acid (0.51 g), aminoacetonitrile HCl (0.27 g), 
and triethylamine (0.38 mL) are dissolved in 10 mL dimethylformamide. EDC HC1 
(0.54 g) and HOBt HjO (0.38 g) are added and the reaction is stirred at room 
25 temperature for 2 days. The reaction is poured into 50 mL ice/H^O and stirred. 

After approximately 30 minutes, a solid is collected and dried. The desired product 
is recrystallized from ethyl acetate (0.12 g). 

Physical characteristics are as follows: 

MP 206-208°C (dec); 

30 *H NMR (300 MHz, DMSO-de) 5 9.26, 8.93, 8.39, 7.96, 7.68, 7.44, 4.40. 

IR (mull) 3309, 3284, 1645, 1625, 1536, 1405, 1397, 1345, 1301, 1279, 1264, 
1205, 846, 785, 723 cm 1 . 

MS (electrospray) 228.2 (M+H,), 250.1 (M+Na), 226.1 (M-Hj). 
Anal. Found: C, 63.43; H, 4.14; N, 18.40. 
35 EXAMPLE 73 8-hydroxy-N-(2-hydroxy-2-phenylethyl)-2-[2-(4-methoxyphenyl)- 

ethyl]-7-quinolinecarboxamide 
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5 The title compound of Example 53 (0.090 g) is dissolved in 6 mL 1:1 

THF:MeOH. Triethylamine (0.04 mL) followed by 20 mg 10% Pd/C is added to the 
reaction mixture. The reaction is placed under a hydrogen balloon and stirred at 
room temperature for 2 hours. The reaction is filtered over Celite and the filter cake 
rinsed thoroughly with ethyl acetate. The filtrate is evaporated under reduced 
10 pressure to give a solid which is then recrystallized from EtOAc/hexanes very slowly. 
The resulting solid is filtered and dried to give the desired product (0.048 g). 
Physical characteristics are as follows: 
MP 69-72°C; 

l H NMR (300 MHz, DMSO-d 8 ) 6 8.95, 8.20, 7.94, 7.51, 7.41, 7.33, 7.25, 7.17, 
15 6.81, 4.82, 3.68, 3.62, 3.39, 3.21, 3.06. 

IR (mull) 3398, 1636, 1603, 1549, 1512, 1425, 1344, 1241, 1179, 1064, 1032, 
839, 744, 729, 698 cm 1 . 

MS (electrospray) 443.1 (M+H x ), 465.0 (M+Na), 441.0 (M-Hj). 
HUMS (FAB) found 443.1985. 
20 Anal. Found: C, 70.43; H, 5.96; N, 6.03. 

PREPARATION 30 8-Hydroxyquinoline, 7-carboxylic acid (formula T-2) Refer to 
Chart T. 

A finely ground mixture of 27.8 g of 8-hydroxyquinohne (T-l) and 79.2 g of 
potassium carbonate is placed in a bomb and heated to 175° C under 800 psi carbon 
25 dioxide gas. After seven days, the reaction is cooled to room temperature. The 

resulting mixture is treated with 1.2 L of hot water to dissolve most of the material. 
The suspension is filtered, cooled to room temperature and acidified to pH»7 with 
concentrated hydrochloric acid. The precipitate is removed by filtration. The filtrate 
is acidified to pH=3.5 with concentrated hydrochloric acid. The new precipitate is 
30 collected by suction filtration, washed with repeatedly isopropanol followed by 
hexanes. The yellow solid is dried in vacuo to afford 26 g of the title acid. 
Physical characteristics are as follows: 
1H-NMR (DMSO): 8.9, 8.6, 7.9, 7.8, 7.3. 
EXAMPLE 74 N-[2-(3-Chlorophenyl)ethyl>8-hydroxy-7Kjuinolinecarboxamide 
35 (uninverted CAS name) (formula T-3 wherein R° is 2-(3-chloro- 

phenyDethyl) Refer to Chart T. 
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To a suspension of L89 g of T-2 of Preparation 30, L50 g of 1- 
hydroxbenzotriazole and 2.30 g of W3-dimethylaminopropyl)-3^tiiylcarbodiimide 
hydrochloride in 50 ml, of dichloromethane is added 1.55 mL of 2-(3- 
chlorophenyl)ethylamine. The reaction is stirred overnight at room temperature. The 
5 resulting orange solution is diluted with dichloromethane and partioned against 
saturated aqueous sodium bicarbonate. The aqueous phase is extracted with 
additional portions of dichloromethane. The organic layers are combined and washed 
with pH=4 aqueous phosphate buffer followed by brine. The organic phase is dried 
over anhydrous magnesium sulfate, filtered and concentrated under reduced 
10 pressure. The residue is crystallized from ethyl acetate to afford 2.55 g of the title 
compound. 

Physical characteristics are as follows: 

1H-NMR (CDC1 3 ): 10.0, 8.8, 8.2, 8.0, 7.5, 7.3, 7.2, 7.1, 3.8, 3.0; 
Elem. Anal.: C 65.82, H 4.63, N 8.56; 
15 MS-ESI: 327 (+ mode), 325 (- mode). 

EXAMPLES 75 - 151 

Following similar procedures to those described above, these additional analogues 
are prepared: 

8-Hydnxxy-N-[2-(3-indolyl)ethyl)-7-^ 
20 8-Hydroxy-N-[2-(4-hydrcocyphenyl)ethyl^^ 

8-Hydroxy-N-[2^2-[4-phenoxy]phenyl)ethyl]-7-quinolinecarboxamide; 

N-[(2,4-DicMorophenyl)methyl]^hydr 

N-[(3,4-Dichlorophenyl)methyl]-8-h3rd^oxy-7^uinolinecarboxamide; 
N-Decyl-8-hydroxy-7-quinoHnecarboxamide; 
25 8-Hydroxy-N^4-phenylbutyl)-7-qiunolinecarboxamide; 
8-Hydraxy-N-octyl-7-quinolinecarboxamide; 
8-Hydroxy-N-[[4^trifluoromethyl)phe 

8-Hydroxy-N4[2^trifluoromethyl)phenyl]methyl]-7-quinolinecarboxamide; 

N-[2-( l-Cydohexenyl)ethyl]-8-hydroxy-7-quinoUnecarboxainide; 
30 N-[2-(2,4-Dichlorophenyl)ethyl]-8-hydroxy-7-quinolinecarboxamid 

8-Hydroxy-N^cis-myitanyl)-7-quinolinecarboxamide; 

N-[(2-Chlorophenyl)methyl]^hyditixy-7-quinolinecarboxamide; 

8-Hydro^-N-t(2-methylphenyl)methyl>7Kniinolinecarboxamide; 

8-Hydroxy-N4(3-methylphenyl)methyl]-7-quinolinecarboxamide; 
35 N-[(4-Chlorophenyl)methyl)-8-hydroxy-7-quinolinecarboxamide; 

8-Hydroxy-N^2-hydroxy-2-phenylethyl)-7-quinolinecarboxamid 
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N^2,2-IMphenyletoyl)*hydr^ 

8-Hydroxy-N^2-phenylpropyl)-7^\iinolinecarboKainide; 

N-[ H2-Ethyl)he^ll^hydro«y-7^\iinolinecarboxanu 

8-Hydixjxy-N-undecyl-7Kiuinolinecarboxainide; 

8-Hydroxy-N^ctadecyl-7-q\iinolinecarboxamide; 

N-[2^4-Bromophenyl)ethyl]^hydraxy-7-qxiinolinecarboxam 

N42^4-CUorophenyl)ethyl]^hydroxy-7Hiuinolinecarbaxaim 

8-Hydro«y-N-[2^4-methylphenyl)et^^ 

N-(3,3J)iphenylpropyl)-8-hydr^ 

8-Hydro^-N^3-phenylpropyl)-7-quinolinecarboxamide; 

8-Hydroxy-N-nonyl-7-quinolinecarboxamide; 

N-[(2 f 6-DifluoropheByl)methyl]-8-^^ 

N4(3-Chlorophenyl)methyl]^hydroxy-7^ 

8-Hydroxy-N^2-methylcyclohexyl)-7^uinolinecarboxamide; 

NX2,3-DimetJiylcyclohexyl)-8-hydroxy-7-qiiinoHnecarboxainide; 

8-Hydroxy-N^3-methylcyclohexyl)-7Kiuinolinecarboxamide; 

8-Hydroxy-N^4-methylcyclohexyl^ 

8-Hydroxy-N-[( l f 2,3,4-tetrahydro- l-naphthalenyl)methyl]-7-qiiinoline- 

carboxamide; 

N-Cydooctyl^hydroxy-7Kiuinolinecarboxamide; 

8-Hydroxy-N-(l-indanyl)-7-qiiinolinecarboxamide; 

N-Cydoheptyl^hydroxy-7^\iinolinecarboxamide; 

8-Hydroxy-N^diphenylmethyl>7-quinolinecarboxamide; 

8-Hydroxy-N^l-phenylethyl)-7^iunolinecarboxamide; 

N^2-Heptyl)-8-hydroxy-7^uinolinecarboxaniide; 

8-Hydroxy-N^2^ctyl>7-quinolinecarboxamide; 

N-(4-tert-Butylcydohexyl)*h^ 

S-N-[7^7-Carboxy-8-hydroxy)q\iinolyl]-tyroaine t tert-butyl ester; 
R-8-Hydroxy-N-[l^l-imphthyl)ethyl]-7^uinoUnecarboxamide; 
S-8-Hydroxy-N-[ l-( l-naphthyl)ethyl]-7-qiiinolinecarboxamide; 
R^Hydroxy-N^l-phenylethyl)-7-qiiinolinecarboxanude; 
R-N4M4-Bromophenyl)ethyl]-8-hydroxy-7^uinoUnecarboxamide; 
S-N^W4-Bromophenyl)ethyl]-8-hydr^ 
N42-((lS,2R)-l,2-Diphenyl-l-hydn^ 
carboxamide; 

N-[2-(( 1R > 2S)- 1,2-Diphenyl- l-hydroxy)ethyl]-8-hydroxy-7-quinoline- 
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carboxamide; 

8-Hydroxy-N^2-exo-norboranyl)-7-quinolinecar^^ 
8-Hydraxy-N-[(4-hydroxy-3-methaxyph^ 
S-8-Hydroxy-N-[2-(l-hydroxy-3-[4-hyd 
5 carboxamide; 

S-N-[7^7-Carboxy^hydroxy)qiunolyl]-8erine t benzyl ester; 
N-[7-(7-Carboxy-8-hydroxy)quinolyl]-tyrosine > methyl ester; 
N-[7^7-Carboxy^hydroxy)qiiinolyl]-tTyptophan r ethyl ester; 
N^2-Adamantyl)-8-hydimy-7-quinolinecarb 
10 S-0-Benzyl-N-[7-(7^arboxy^hydroxy)quinolyl^tyrosine, methyl ester; 

S-N-[7^7-Carboxy^hydro^)quinolylM-nitrophenylalanine r methyl ester, 
N-[(2,5-I^uorophenyl)methyl]-8-hydimy-7-^^ 

8-Hydroxy- N*-[ l-( l-hydroxymethyl)cyclopentyl]-7-quinolinecarbaxamide; 
N4(3-Chloro-4-flurorophenyl)methyl]-^ 
15 N-[(2,3-Dichlorophenyl)methyl]^-hydroxy-7Miuinolinecarboxaniide; 

N-[(2,5-Dichlorophenyl)methyl]-8-hydroxy-7KiiiinoUnecarboxamide; 
N-(2-[([2-chloro-6-fluorophenyl]methyl)^ 
carboxamide; 

N42^[(2 t 6-DicMorophenyl)methy 

20 carboxamide; 

N-[(2-ChIorCH6-phenoxy-phenyl)methyl]-8-hydroxy-7Kiuinolinecarboxajiu 

8-Hydrwy-N-[(2-[(2-[hydrcxyme 
carboxamide; 

8-Hydroxy-N-(2-[(4-[2-trifluoromethyl]qi^ 
25 carboxamide; 

N-(Cyclohexylmethyl>8-hydroxy-7-qiiinolinecarboxamide; 
8-Hydroxy-N-( l-naphthalenylmetiiyl)-7^iiinolinecarbaxamide; 
N-[2^3-Chlorophenyl)ethyl]^«hydroxy-7^uinolinecarboxamide; 
8-Hydn>xy-N-t[3-(trifluoromethyl)p^ 
30 8-Hydro^-N-[2-(phenylthio)ethyl]-7-q\iinolinecarboxamide; and 

N-Heptyl-8-hydroxy-7-quinolinecarboxamide. 
PREPARATION 31 N-Aryl-8-hydroxy-7-qxiinolinecarboxamides from anhydride U-l, 
procedure for single compounds (GP II) (Refer to Chart U): 
Anhydride U-l (1 eq.) is dissolved in CHC1 3 (n mL) at r.t. Pyridinium chloride 
35 (1 eq) and then the arylamine (about 1 eq.) are added. The solution is stirred for 6 h 
at r.t. 1M HC1/H 2 0 (n mL) is added and the biphasic mixture is stirred efficiently 
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overnight. The precipitate is filtered, washed with a little water and CH^Cl^ and 
dried under high vacuum. 

PREPARATION 32 N-Aryl^hydroxy-7-qtunolinecarboxamides from anhydride U-l, 



5 The aryl amineB (0.20 mmol) are laid into syringes corked at their output and 

set with a frit at the bottom of their large section. A sol. of anhydride U-l (0.1M) 
and pyridinium chloride (0.1M) in CHC1 3 is prepared. This solution (2 mL/syringe) 
is added into the syringes; if the arylamine is a liquid, it is added at this stage only; 
if the arylamine is a hydrochloride salt, DIPEA (33 pL, 1 eq) is added. The syringes 

10 are tightly closed at their bottoms and shaken for 6 h at r.t. 1M HCl/HjO (2 mL) is 
added and the biphasic mixture is shaken efficiently overnight. The precipitate is 
isolated by sucking the solvent from the bottom of the syringes, washed with a little 
water and CK^Cl^ and dried under high vacuum. 

PREPARATION 33 N-Aryl-8-hydrcxy-7-quinolinecarboxamides from the ester U-3, 
15 procedure for single compounds (GP IV) (Refer to Chart U): 

Ester U-3 is dissolved in CHfi^ and the arylamine (about 1 eq) and DIPEA 

(about 1 eq.) are added. The reaction mixture is stirred between 6 h and 6 days. 

MeOH (same amount as CH 2 C1 2 ) * added and the mixture is stirred between 6 h 

and 18 h. For the work-up procedures, see specific examples below. 
20 PREPARATION 34 N-Aryl-8-hydroxy-7-quinolinecarboxamides from ester U-3, 



set with a frit at the bottom of their large section. A sol. of ester 3 (0.06M) and 
DIPEA (0.05M) in CH 2 CLj is prepared and added to the arylamines (4 mL for each 

25 amine); if the arylamine is a liquid, it is added at this stage only; if the arylamine is 
a salt, DIPEA (33 pL, 1 eq) is added. The syringes are tightly closed and shaken for 
5 days. MeOH (2-4 mL) is added and the mixture is shaken for 6 h. The 
precipitate, if any, is isolated by sucking the solvent from the bottom of the syringes, 
washed with AcOEt and dried under high vacuum (P-fraction). The filtrate is 

30 washed with sat. NaHCOj/rLjO (Ix) and an aq. buffer sol. at pH4 (Ix); each time, the 
aq. phase is pipetted out of the seringe. If a precipitate appears during the work-up, 
it is filtered and dried (WU-fraction). The filtrate is blown down with a nitrogen 
stream; AcOEt (4 mL) is added and the mixture heated to 65°C for 30 min. and 
cooled to 0°C. The solvent is pipetted out and the residue dried under high vacuum 

35 (T-fraction). The org. phase is blown down and the residue dried under high 



procedure for parallel synthesis (GP III) (Refer to Chart U): 



procedure for parallel synthesis (GP V) (Refer to Chart U): 
The aryl amines (0.2 mmol) are put into syringes corked at their output and 
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vacuum as well (S-fraction). The degree of hydration of the obtained products was 
not determined. 

PREPARATION 35 8-{T(2,2,2-Trichloroethoxy)carb^ 

acid anhydride with 2,2,2-trichloroethyl hydrogen carbonate (U- 
5 1) (Refer to Chart U): 

In a flame-dried flask, 8-hydroxy-7-quinolinecarboxylic acid (2.00 g) is 
suspended into CHjCLj (100 mL) and DIPEA (3.70 mL) is added. The mixture is 
stirred until homogeneity is reached and cooled to 0°C. Trichloroethyl 
chloroformate (3.00 mL) is added and the solution is stirred for 3 h at 0°C, then 
10 stirred for another hour while allowed to warm up slowly to r.t. The solution is 
washed with 1M HCl/HjO (Ix), dried over NaaCO s and the solvent removed under 
reduced pressure. Crystallization of the residue from CHC Vhexanes yielded the 
desired product (5.20g). 

Physical characteristics are as follows: 
15 mp: 133-4°C. 

*H-NMR (CDC1 3 , 300 MHz) 8 9.05, 8.26, 8.11, 7.88, 7.61, 4.97, 4.95. 
"C-NMR (CDCI3, 75 MHz) 5: 157.56, 152.13, 151.59, 149.25, 147.71, 141.09, 
135.82, 132.64, 126.57, 126.45, 124.44, 119.67, 93.96, 93.42. 
MS (FAB) m/z 538, 540 and 542 (MH*), 172. 
20 HRMS (FAB): found: 537.8609. 

Anal. Found: C, 35.12; H, 1.85; N, 2.65. 
PREPARATION 36 8-Acetoxy-7-quinolinecarboxylic acid (U-2) (Refer to Chart U): 

This compound is prepared according to literature procedure (German patent 
number 540842, 10 December 1931). 
25 Physical characteristics are as follows: 

l H-NMR (de-DMSO, 300 MHz) 5 13.35, 8.99, 8.46, 8.00, 7.95, 7.67, 2.38. 
U C-NMR (d^-DMSO, 75 MHz) 5 172.46, 169.22, 166.21, 152.08, 147.95, 
141.42, 136.61, 13L35, 127.08, 126.13, 124.07, 21.20. 

PREPARATION 37 7-(Fluorocarbonyl)-quinolin-8-yl acetate (U-3) (Refer to Chart 

30 U): 

In a flame-dried flask under Ar, 8-acetoxy-7-quinolinecarboxylic acid U-2 
(4.30 g) is suspended into CH 2 C1 2 (llOmL). Pyridine (1.50 mL) is added and the 
suspension cooled to -40°C. Cyanuric fluoride (3.00 mL) is added and the mixture 
stirred for 3 h, while the temperature rose slowly to 0°C. Ice and water and CH^CL^ 

35 (lOOmL) are added. Phases are shaken, separated and the aq. phase extracted with 
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CHjCLj (lx). The combined org. phases are dried over MgS0 4 , filtered, and the 
solvent is removed under reduced pressure. Crystallization of the residue from 
hexanes yielded ester U-3 as white needles (4.10 g). 
Physical characteristics are as follows: 
5 mp: 130-132°C. 

l H-NMR (CDC1„ 300 MHz) 8 9.05, 8.22, 8.02, 7.80, 7.58, 2.58. 
U C-NMR (CDCla, 75 MHz) 8 169.06, 156.59, 151.89, 141.42, 136.07, 132.92, 
126.77, 126.03, 124.41, 118.10, 117.30, 20.88. 
MS (FAB) m/z 234 (MH*), 192, 172. 
10 HRMS (FAB): 234.0569. 

Anal. C, 60.98; H, 3.55; N, 6.24. 
EXAMPLE 152 8-Hydro^-N^4-meth«OThenyl)-7Hiumolmecarboxamide 
monohydrochloride (V-4) (Refer to Chart V): 
According to GP II, starting from anhydride U-l (50 mg), pyridinium chloride 
15 (10.8 mg) and 4-methoxyaniline (11.4 ng) in CHC1 S (2 mL), amide U-4 is obtained as 
a pale yellow precipitate (10 mg). 

Physical characteristics are as follows: 

l H-NMR (CD s OD, 300 MHz) 8 9.15, 8.43, 8.18, 7.83. 7.63, 6.96, 3.82. 
"C-NMR (CD s OD, 75 MHz) 8 167.37, 157.63, 153.46, 146.28, 144.61, 131.70, 
20 130.07, 129.69, 126.73, 123.92, 123.51, 117.56, 115.33, 113.67. 54.52. 
MS (EI) m/z 294 (M + ), 172, 123, 116, 108, 89. 
HRMS (EI): 294.1003. 
EXAMPLE 153 N^4-Cyanophenyl)-8-hydroxy-7^umoUnecarboxamide 

monohydrochloride (V-5) (Refer to Chart V): 
25 According to GP II, starting with anhydride U-l (200 mg), pyridinium 

chloride (42 mg) and 4-aminobenzonitrile (44 mg) in CHC1, (8 mL), amide V-5 is 
obtained as a red powder (50 mg). 

Physical characteristics are as follows: 

*H-NMR (d 9 -DMSO, 300 MHz) 8 11.8, 8.96, 8.68, 8.08, 7.94, 7.82, 7.45). 
30 "C-NMR (dg-DMSO, 75 MHz) 8 166.42, 146.73, 143.49, 140.96, 133.77, 

131.59, 128.3, 124.18, 120.66, 119.51, 116.81, 115.57, 105.84. 
MS (EI) m/z 289 (M*), 172, 116, 89. 
HRMS (EI): 289.0848. 
EXAMPLE 154 N-(3-Chlorophenyl)-8-hydroxy-7-qumolinecarboxamide mono- 
35 hydrochloride (V-6) (Refer to Chart V): 
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According to GP II, starting from anhydride U-l (200 mg), pyridinium 
chloride (42 mg), 3-chloroaniline (39 fiL) and CHCL, (8 mL), amide V-6 is obtained as 
a yellow powder (50 mg). 

Physical characteristics are as follows: 
5 1 H-NMR (CD 3 OD, 300 MHz) 5 8.82, 8.28, 7.96, 7.90, 7.62, 7.36, 7.18. 

"C-NMR (d 6 -DMSO, 75 MHz) 8 166.45, 155.03, 147.30, 140.94, 140.42, 
135.93, 133.56, 131.43, 130.95, 127.92, 124.23, 120.43, 119.35, 116.50. 
MS (EI) m/z 298 and 300 (MH + ), 172, 116. 
Anal. Found: C, 57.09; H, 3.78; N, 8.28. 
10 EXAMPLE 155 N-[3,5-Bis(trifluoromethyl)phenyl]-8-hydroxy-7-quinoline- 

carboxamide monohydrochloride (V-7) (Refer to Chart V): 
According to GP II, starting from anhydride U-l (200 mg), pyridinium 
chloride (42 mg), 3,5-bis(trifluoromethyl)aniline (58 jiL and CHC1 3 (8 mL), amide V-7 
is obtained as an orange powder (30 mg, 20%). 
15 Physical characteristics are as follows: 

l H-NMR (d 6 -DMSO f 300 MHz) 5 11.90, 8.97, 8.64, 8.46, 8.05, 7.84, 7.81, 7.47. 
"C-NMR (d 6 -DMSO, 75 MHz) 5 166.77, 155.62, 147.30, 141.18, 140.21, 
131.55, 131.03, 127.94, 125.53, 124.23, 121.92, 120.37, 116.38. 
MS (EI) m/z 400 (M + ), 172, 116, 89. 
20 HUMS (EI) 400.0663. 

EXAMPLE 156 N-Fluoren-2-yl-8-hydroxy-7-quinolinecarboxamide monohydro- 
chloride (V-8) (Refer to Chart V): 
According to GP II, starting from anhydride U-l (200 mg), pyridinium 
chloride (42 mg), 2-aminofluorene (67 mg) and CHC1 3 (8 mL), amide V-8 is obtained 
25 as a yellow powder (55 mg). 

Physical characteristics are as follows: 

l H-NMR (CDC1 S , 300 MHz) 8 11.10, 9.02, 8.69, 8.23, 8.07, 7.89, 7.84, 7.72, 
7.57, 7.36, 7.27. 

U C-NMR (de-DMSO, 75 MHz) 5 166.27, 154.91, 147.55, 144.24, 143.42, 
30 141.33, 140.72, 137.77, 137.67, 135.96, 131.34, 127.64, 127.25, 126.81, 125.53, 
124.25, 120.66, 120.12, 120.03, 118.04, 116.88, 116.31, 37.01. 
MS (ED m/z 352 (M + ), 181, 172, 116, 89. 
HRMS (EI) 352.1190. 
EXAMPLE 157 N-{[4-[(3,4-Dimethyiisoxazol-5-ylamino)sulfonyl]phenyl}-8- 
35 hydroxy-7-quinolinecarboxamide monohydrochloride (V-9) 
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(Refer to Chart V): 
According to GP II, starting from anhydride U-l (200 mg). pyridinium 
chloride (42 mg), 4-ainmo-N-<3,4-dimeth y lisoxazol-5^ (99 nig) 

and CHC1, (8 mL), amide V-9 is obtained as an orange powder (47 mg). 
5 Physical characteristics are as follows: 

l H-NMR (6VDMSO, 300 MHz) 8 11.85, 10.95, 8.94, 8.61, 8.04, 7.95, 7.81, 7.75, 

7.41, 2.08, 1.63. 

U C-NMR (d 8 -DMSO, 75 MHz) 5 166.19, 161.90, 156.19, 155.99, 146.92, 
143.67, 140.05, 137.29, 134.44, 131.58, 128.47, 128.24, 124.08, 120.27, 116.43, 
10 115.20, 105.64, 10.80, 6.34. 

MS (EI) m/z 438 (M*), 369, 343, 327, 263, 172, 156, 116. 

HRMS (FAB) 439.1091. 
EXAMPLE 158 N-l,3-Benzodioxol-5-yl-8-hydiw-7-quinoUnecaAoxamide 
monohydrochloride (V-10) (Refer to Chart V): 
15 According to GP II, starting from anhydride U-l (200 mg), pyridinium 

chloride (42 mg), 5-arnino-l,3-benzodi<«ol (51 mg) and CHC1, (8 mL), amide V-10 is 
obtained as a yellow powder (60 mg). 

Physical characteristics are as follows: 

l H-NMR (d s -DMSO, 300 MHz) 8 10.95, 8.98, 8.64, 8.15, 7.82, 7.53, 7.44, 7.11, 
20 6.92, 6.02. 

U C-NMR (d s -DMSO, 75 MHz) 8 166.21, 155.12, 147.72, 147.91, 144.02, 
140.15, 132.89, 131.28, 127.35, 124.19, 116.83, 115.92, 114.39, 108.55, 103.40, 

101.63, 61.06. 

MS (EI) m/z 308 (M*), 172, 137, 116, 89. 
25 HRMS (EI) 308.0797. 

EXAMPLE 159 8-Hydroxy-N-[4-(trffluorometh^^ 

carboxamide monohydrochloride (V-ll) (Refer to Chart V): 
According to GP II, starting from anhydride U-l (200 mg), pyridinium 
chloride (42 mg), 7-anuno-4-(trifluoromethyl)coumarin (85 mg) and CHC1 3 (8 mL), 
30 amide V-ll is obtained as a yellow powder (25 mg). 
Physical characteristics are as follows: 

l H-NMR (d 6 -DMS0, 300 MHz) 8 8.94, 8.65, 8.11, 8.05, 7.83, 7.71, 7.66, 7.38, 

6.91. 

"C-NMR (d 6 -DMSO, 75 MHz) 8 166.40, 159.13, 155.28, 146.35, 143.73, 
35 140.72, 131.77, 128.52, 125.91, 124.11. 117.29, 116.40, 114.67, 114.57, 108.91, 
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107.41. 

MS (EI) m/z 400 (M*), 172, 116, 89. 

HRMS (EI) 400.0664. 
EXAMPLE 160 N^3-Fluorophenyl)-8-hydroxy-7-quinolinecarboxamide mono- 
hydrochloride (V-12) (Refer to Chart V): 

According to GP II, starting from anhydride U-l (200 mg), pyridinium 
chloride (42 mg), 3-fluoroaniline (36 \xL) and CHC1 3 (8 mL), amide V-12 is obtained 
as a white powder (45 mg). 

Physical characteristics are as follows: 

^-NMR (d 6 -DMSO, 300 MHz) 6 11.35, 8.96, 8.62, 8.07, 7.83-7.76, 7.47, 7.43, 
7.39, 6.95. 

l3 C-NMR (d 6 -DMSO, 75 MHz) 8 166.78, 164.09, 160.89, 154.39, 146.87, 
142.46, 140.45, 134.36, 131.49, 130.83, 128.13, 124.41, 117.06, 116.90, 126.08. 

MS (EI) m/z 282 (M*), 172, 116, 89. 

HRMS (EI) 282.0804. 
EXAMPLE 161 N-(3,4-Difluorophenyl)-8-hydroxy-7-quinolinecarboxamide mono- 
hydrochloride (V-13) (Refer to Chart V): 

According to GP II, starting from anhydride U-l (200 mg), pyridinium 
chloride (42 mg), 3,4-difluoroaniline (37 ^L) and CHC1 3 (8 mL), amide V-13 is 
obtained as a light yellow powder (35 mg). 

Physical characteristics are as follows: 

'H-NMR (d 6 -DMSO, 300 MHz) 8 11.20, 8.95, 8.60, 8.05, 7.97, 7.79, 7.45. 

13 C-NMR (d 6 -DMS0, 75 MHz) 8 166.25, 155.39, 147.45, 140.03, 136.87, 
136.08, 131.38, 127.75, 124.13, 118.46, 117.20, 116.25, 110.42. 

MS (EI) m/z 300 (M*), 172, 116, 89. 

HRMS (EI) 300.0724. 
EXAMPLE 162 N-(3,5-Difluorophenyl)-8-hydroxy-7-quinolinecarboxamide 
monohydrochloride (V-14) (Refer to Chart V): 

According to GP II, starting from anhydride U-l (200 mg), pyridinium 
chloride (42 mg), 3,5-difluoroaniline (48 mg) and CHC1 3 (8 mL), amide V-14 is 
obtained as a yellow powder (42 mg). 

Physical characteristics are as follows: 

l H-NMR (d 6 -DMSO, 300 MHz) 8 11.60, 8.99, 8.73, 8.07, 7.88, 7.50, 7.50 (m, 
2H), 6.97, 6.29. 

13 C-NMR (d 6 -DMSO, 300 MHz) 5 166.53, 164.48, 161.26, 154.99, 146.85, 
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141.54, 135.64, 131.52, 128.14, 124,27, 116.84, 116.07, 103.62, 99.44. 

MS (EI) m/z 300 (NT), 172, 129, 116, 102, 89. 

HRMS 300.0716. 

EXAMPLE 163 8-Hydroxy-N^4-nitrophenyl)-7quinolinecarboxamide (V-15) 
5 (Refer to Chart V): 

According to GP IV, starting from ester U-3 (100 mg), 4-nitroaniline (60 mg), 
DIPEA (75 jiL) and CH 2 C1 3 (2 mL), stirred for 30 h, then overnight with MeOH. 
Amide V-15 appears as a red precipitate that is filtered and dried (10 mg). 
Physical characteristics are as follows: 
10 l H-NMR (d 6 -DMSO, 300 MHz) 6 8.90, 8.58, 8.25, 7.97, 7.81, 7.33. 

MS (EI) m/z 309 (M*), 172, 116, 89. 
HRMS (EI) 309.0741. 
EXAMPLE 164 N-[2-Chloro-5-(trifluoromethyl)phenyl]-8-hydroxy-7-quinoline- 
carboxamide (V-16) (Refer to Chart V): 
15 According to GP IV, starting from ester U-3 (50 mg), 2-chloro-5-(trifluoro- 

methyDaniline (30 pL), DIPEA (40 |iL) and ClLfi^ (2 mL), stirred for 5 days, then 
for 6 h with MeOH. The mixture is diluted in some AcOEt, washed with sat. 
NaHCOa/HjO (lx), with an aq. buffer sol. at pH4 (Ix), dried over MgS0 4 and the 
solvent removed under reduced pressure. Crystallization from AcOEt/hexanes leads 
20 to amide V-16 as a yellow powder (26 mg). 

Physical characteristics are as follows: 
mp: 210-211°C. 

*H-NMR (CD 3 OD, 300 MHz) 6 10.18, 10.05, 8.38, 8.38, 8.09, 7.79, 7.62. 
MS (EI) m/z 366 and 368 (M*), 172, 116, 89. 
25 HRMS (EI) 366.0374. 

EXAMPLE 165 N-(5-Fluoro-2-methylphenyl)-8-hydroxy-7-quinolinecarboxamide 
(V-17) (Refer to Chart V): 
According to GP IV, starting from ester U-3 (500 mg), 5-fluoro-2- " 
methylaniline (0.30 mL), DIPEA (0.30 mL) and CH 2 C1 2 (10 mL), stirred for 24 h, 
30 then overnight with MeOH. An orange powder precipitated, that is filtered and 

dried under high vacuum. The filtrate is evaporated under reduced pressure, which 
leads to another fraction of orange precipitate, that is triturated in hot 
AcOEt/hexanes. After cooling to r.t., the orange powder is filtered and dried under 
high vacuum. Both fractions proves to be amide V-17 (366 mg, 58%). 
35 Physical characteristics are as follows: 
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mp: 209-210°C. 

l H-NMR (dg-DMSO, 300 MHz) 5 11.95, 8.87, 8.63, 8.25, 8.17, 7.79, 7.27, 6.84, 

2.36. 

13 C-NMR (d^DMSO, 75 MHz) 8 164.38, 161.99, 158.83, 157.66, 144.94, 140.14, 
5 138.77. 136.97, 131.45, 131.07, 128.65, 123.35, 122.63, 115.15, 112.53, 109.25, 
106.15. 

MS (EI) m/z 296 (M*), 268, 172, 116, 89. 
Anal.. Found C, 68.67; H, 4.49; N, 9.43. 

Also: According to GP V starting with 5-fluoro-2-methylaniline (26 mg). 
10 Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Pos. mode: 297 (MH*); neg. mode: 295 (M-H*). 
EXAMPLE 166 N-(2,4-Dimethylphenyl)-8-hydroxy-7-quinolinecarboxamide (V- 
18) (Refer to Chart V): 
According to GP IV, starting from ester U-3 (500 mg), 2,4-dimethylaniline 
15 (0.27 mL), DIPEA (0.30 mL) and CHaC^ (10 mL), stirred for 24 h, then overnight 
with MeOH. After adding some CHaCl^ the sol. is washed with an aq. buffer sol. at 
pH4 (2x) and sat NaHCOg/HgO (lx). The org. phase is dried over MgSO< and the 
solvent removed under reduced pressure. The residue is triturated in 
AcOEt/hexanes at r.t. Amide V-18 precipitates as a white powder that is filtered 
20 and dried (378 mg). 

Physical characteristics are as follows: 
mp: 164-167°C. 

l H-NMR (d 6 -DMSO, 300 MHz) 8 11.0, 8.90, 8.49, 8.14, 7.96, 7.74, 7.38, 7.06, 
7.01, 2.29, 2.26. 

25 "C-NMR (d 6 -DMSO t 75 MHz) 6 184.14, 164.49, 156.15, 146.22, 138.04, 

137.91, 134.28, 133.07, 130.87, 130.74, 128.64, 127.38, 126.64, 123.32, 122.18, 
114.80, 20.24, 17.71. 

MS (EI) m/z 292 (M*), 264, 172, 121, 106, 89. 
HRMS (EI) 292.1206. 
30 Anal. Found: C, 73.28; H, 5.51; N, 9.50. 

Also: According to GP V starting with 2,4-dimethylaniline (25 mg). 
Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos mode: 293 (MH*); neg. mode: 291 (M-H*). 
EXAMPLE 167 8-Hydroxy-N-(3-methylphenyl)-7-qxxinolinecarboxamide (V-19) 
35 (Refer to Chart V): 
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According to GP IV, starting from ester U-3 (500 mg), 3-methylaniline (0.23 
mL), DIPEA (0.30 mL) and OLCL. (10 mL), stirred for 24 h, then overnight with 
MeOH. After adding some CHaClj, the sol. is washed with an aq. buffer sol. at pH4 
(2x) and sat. NaHCO</H 2 0 (lx). The org. phase is dried over MgSO« and the solvent 
5 removed under reduced pressure. The residue is triturated with AcOEt/hexanes at 
40°C and amide V-19 precipitated as a red powder that is filtered and dried under 
high vacuum (276 mg). 

Physical characteristics are as follows: 

l H-NMR (d„-DMSO, 300 MHz) o 10.90, 8.92, 8.45, 8.03, 7.70, 7.55, 7.41, 7.24, 

10 6.94. 

"C-NMR (ds-DMSO, 75 MHz) 8 165.10, 155.37, 147.65. 138.45, 138.17, 
137.96, 137.37, 130.61, 128.60, 126.83, 124.39, 123.33, 120.60, 117.29, 115.63, 
115.29, 21.09. 

MS (EI) m/z 278 (M*), 172, 116, 107, 89. 
15 HRMS (EI) 278.1049. 

Anal. Found: C, 72.95; H, 5.19; N, 9.95. 

Also: According to GP V starting with 3-methylaniline (21 mg). 
Physical characteristics are as follows: 

MS (ES) m/z WU-fraction: Pos mode: 279 (MH*); neg. mode: 277 (M-H*). 
20 EXAMPLE 168 N-(2-Chloro-5-methoxyphenyl)-8-hydroxy-7- 

quinolinecarboxamide (V-20) (Refer to Chart V): 
According to GP IV, starting from ester U-3 (500 mg), 2-chloro-5-methoxy- 
aniline hydrochloride (420 mg), DIPEA (0.06 mL) and CH 2 C1 2 (10 mL), are stirred for 
6 days, then for 24 h with MeOH. After adding some CH 2 CL>, the sol. is washed 
25 with an aq. buffer sol. at pH4 (2x) and sat. NaHCCyH 2 0 (lx). The org. phase is 
dried over MgSO« and the solvent removed under reduced pressure. The residue is 
triturated with AcOEt/hexanes at r.t. and the precipitated grey amide V-20 is 
filtered and dried under high vacuum (280 mg). 
Physical characteristics are as follows: 
30 l H-NMR (d 6 -DMSO, 300 MHz) 5 12.3, 8.85, 8.58, 8.33, 8.17, 7.77, 7.40, 7.25, 

6.70, 3.76. 

13 C-NMR (d 6 -DMSO, 75 MHz) 8 184.16, 164.39, 158.28, 145.09, 145.04, 
139.80, 139.74, 136.80, 131.56, 129.40, 128.66, 123.40, 114.72, 113.58, 109.54, 
107.31, 55.30. 

35 MS (EI) m/z 328 and 330 (M*), 172. 157 and 159, 116, 89. 
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HRMS (EI) 328.0615. 

Anal. Found: C, 61.38; H, 4.17; N, 8.45. 

Also: According to GP V starting with 2-chloro-5-methoxy aniline 
hydrochloride (39 mL) and DIPEA (33 pL). 
5 Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 329 and 331 (MH + ); neg. mode: 327 and 
329 (M-H*). 

EXAMPLE 169 8-Hydroxy-N-naphth-2-yl-7-quinolinecarboxamide monohydro- 
chloride (V-21) (Refer to Chart V): 
10 Following GP III starting from 2-aminonaphthalene (29 mg). 

Physical characteristics are as follows: 

MS (ES) m/z Pos. mode: 315 (MH + ); neg. mode: 313 (M-H*). 
EXAMPLE 170 8-Hydroxy-N- |4-[(indazo-6-ylamino)s\xlfonyl]phenyl}-7-qiiinoline- 
carboxamide monohydrochloride (V-22) (Refer to Chart V): 
15 Following GP III starting with NMndazo-6-ylsulfanilamide (60 mg). 

Physical characteristics are as follows: 

MS (ES) m/z: Pos. mode 460 (MH*); neg. mode: 458 (M-H*). Contaminated 
with sulfanilamide. 

EXAMPLE 171 N-(3-Bromophenyl)-8-hydroxy-7-quinolinecarboxamide mono- 
20 hydrochloride (V-23) (Refer to Chart V): 

Following GP III starting from 3-bromoaniline (22 fiL). 
Physical characteristics are as follows: 

MS (ES) m/z Pos. mode: 343, 345 (MH*); neg. mode: 341, 343 (M-H*). 
EXAMPLE 172 N-(3 r 4-Dichlorophenyl)-8-hydroxy-7-qninolinecarboxamide 
25 monohydrochloride (V-24) (Refer to Chart V): 

Following GP III starting from 3,4-dichloroaniline (33 mg). 
Physical characteristics are as follows: 

MS (ES) m/z Pos. mode: 333, 335, 337 (MH*); neg. mode: 331, 333, 335 
(M-H + ). Contaminated with carbamate. 
30 EXAMPLE 173 N-(3,5-Dichlorophenyl)-8-hydroxy-7-quinolinecarboxamide 

monohydrochloride (V-25) (Refer to Chart V): 
Following GP III starting from 3,5-dichloroaniline (33 mg). 
Physical characteristics are as follows: 

MS (ES) m/z Pos. mode: 333, 335, 337 (MH*); neg. mode: 331, 333, 335 

35 (M-IT). 
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EXAMPLE 174 8-Hydrc3Ky-N^3-iodophenyl)-7-quinolinecarboxainid 
monohydrochloride (V-26) (Refer to Chart V): 
Following GP III starting from 3-iodoaniline (44 mg). 
Physical characteristics are as follows: 
5 MS (ES) m/z Pos. mode: 391 (MIT); neg. mode: 389 (M-H*). 

EXAMPLE 175 N-(3-Benzoxyphenyl)-8-hydroxy-7-qxunolinecarboxamide 
monohydrochloride (V-27) (Refer to Chart V): 
Following GP HI starting from 3-benzoxyaniline (40 mg). 
Physical characteristics are as follows: 
10 MS (ES) m/z Pos. mode: 371 (MH*); neg. mode: 369 (M-H*). 

EXAMPLE 176 8-Hydroxy-N-[3-(methylmercapto)phenyl]-7- 

quinolinecarboxamide monohydrochloride (V-28) (Refer to Chart 
V): 

Following GP III starting from 3-(methylmercapto)aniline (25 [iL). 
15 Physical characteristics are as follows: 

MS (ES) m/z Pos. mode: 311 (MH*); neg. mode: 309 (M-H*). 
EXAMPLE 177 N-(3,5-Dimethylphenyl)-8-hydroxy-7-quinolinecarboxamide 
monohydrochloride (V-29) (Refer to Chart V): 
Following GP III starting from 3,5-dimethylaniline (25 |aL). 
20 MS (ES) m/z: Pos. mode: 293 (MH*); neg. mode: 291 (M-H*). 

EXAMPLE 178 N-(4-Bromophenyl)-8-hydroxy-7-quinolinecarboxamide 
monohydrochloride (V-30) (Refer to Chart V): 
Following GP III starting from 4-bromoaniline (35 mg). 
Physical characteristics are as follows: 
25 MS (ES) m/z Pos. mode: 343, 345 (MH*); neg. mode: 341, 343 (M-H*). 

Contaminated with carbamate. 

EXAMPLE 179 8-Hydroxy-N-(4-phenoxyphenyl)-7-quinolinecarboxamide 
monohydrochloride (V-31) (Refer to Chart V): 
Following GP III starting from 4-phenoxyaniline (37 mg). 
30 Physical characteristics are as follows: 

MS (ES) m/z Pos. mode: 357 (MH*); neg. mode: 355 (M-H*). 
EXAMPLE 180 N-(3,5-Dichloro-4-hydroxyphenylV8-hydroxy-7- 

quinolinecarboxamide monohydrochloride (V-32) (Refer to Chart 
V): 

35 Following GP III starting from 3,5-dichloro-4-hydroxyaniline (36 mg). 
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MS (ES) m/z: P03. mode: 349, 351, 353 (MET); neg. mode: 347, 349, 351 (M- 

H*). 

EXAMPLE 181 8-Hydroxy-N-biphen-4-yl-7-quinolinecarboxamide 
monohydrochloride (V-33) (Refer to Chart V): 
5 Following GP III starting from 4-aminobiphenyl (34 mg). 

Physical characteristics are as follows: 

MS (ES) m/z Pos. mode: 341 (MH*); neg. mode: 339 (M-H*). 
EXAMPLE 182 8-Hydroxy-N-[4-(4-nitrophenylmercapto)phenyl]-7- 

quinolinecarboxamide monohydrochloride (V-34) (Refer to Chart 
10 V): 

Following GP III starting from 4-(4-nitrophenylmercapto)aniline (49 mg). 
Physical characteristics are as follows: 

MS (ES) m/z Pos. mode: 418 (MH*); neg. mode: 416 (M-H*). 
EXAMPLE 183 N-(4-Benzoxyphenyl)-8-hydroxy-7-quinolinecarboxamide 
15 monohydrochloride (V-35) (Refer to Chart V): 

Following GP III starting from 4-benzoxyaniline (47 mg). 
Physical characteristics are as follows: 

MS (ES) m/z Pos. mode: 371 (MH 4 ); neg. mode: 369 (M-H*). 
EXAMPLE 184 8-Hydrt)xy-N-[4-(4-nitrophenoxy)phenyl]-7- 
20 quinolinecarboxamide monohydrochloride (V-36) (Refer to Chart 

V): 

Following GP III starting from 4-(4-nitrophenoxy)aniline (46 mg). 
Physical characteristics are as follows: 

MS (ES) m/z Pos. mode: 402 (MH*); neg. mode: 400 (M-H*). 
25 EXAMPLE 185 N-(4-cyclohexylphenyl)-8-hydroxy-7-quinolinecarboxamide 

monohydrochloride (V-37) (Refer to Chart V): 
Following GP V starting from 4-cyclohexylaniline (35 mg). 
Physical characteristics are as follows: 

MS (ES) m/z Pos. mode: 347 (MH*); neg. mode: 345 (M-H*). 
30 EXAMPLE 186 8-Hydroxy-N-naphth-l-yl.7-quinolinecarboxamide (V-38) (Refer 

to Chart V): 

Following GP V starting from 1-aminonaphthalene (29 mg). 
Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 315 (MH*); neg. mode: 313 (M-H + ). 
35 EXAMPLE 187 N-(4-Bromonaphth-l-yl)-8-hydroxy-7-quinolinecarboxamide (V- 

39) (Refer to Chart V): 
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Following GP V starting from l-amino-4-bromonaphthalene (44 mg). 
Physical characteristics are as follows: 
MS (ES) m/z P-fraction: Neg. mode: 391 and 393 (M-H*). 

EXAMPLE 188 8-Hydroxy-N-(2-pyrrol-l-ylphenyl)-7-quinolinecarboxamide (V- 
5 40) (Refer to Chart V): 

Following GP V starting from l-(2-aminophenyl)pyrrole (32 mg). 
Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 330 (M*T); neg. mode: 328 (M-H*). 
EXAMPLE 189 8-Hydroxy-N-indol-5-yl-7-quinolinecarboxamide (V-41) (Refer to 
10 Chart V): 

Following GP V starting from 5-aminoindole (26 mg). 
Physical characteristics are as follows: 

MS (ES) m/z P- and WU-fractions: Pos. mode: 304 (MH + ); neg. mode: 302 
(M-H*). 

15 EXAMPLE 190 N-Benzo-2,l,3-thiadiazol-4-yl-8-hydroxy-7-qxxinolinecarboxamide 

(V-42) (Refer to Chart V): 
Following GP V starting from 4-aminobenzo-2,l,3-thiadiazole (30 mg). 
Physical characteristics are as follows: 
MS (ES) m/z P-fraction: neg. mode: 302 (M-H*). 
20 EXAMPLE 191 8-Hydroxy-N-quinolin-5-yl-7-quinolinecarboxamide (V-43) (Refer 

to Chart V): 

Following GP V starting from 5-aminoquinoline (29 mg). 
Physical characteristics are as follows: 

MS (ES) m/z P- and WU-fractions: Pos. mode: 316 (MH*) and 338 (MNa*); 
25 neg. mode: 314 (M-H*). 

EXAMPLE 192 8-Hydroxy-N-quinolin-8-yl-7-quinolinecarboxamide (V-44) (Refer 
to Chart V): 

Following GP V starting from 8-aminoquinoline (29 mg). 
Physical characteristics are as follows: 
30 MS (ES) m/z P-fraction: Pos. mode: 316 (MH*); neg. mode: 314 (M-H*). 

EXAMPLE 193 8-Hydroxy-N-isoquinolin-5-yl-7-quinolinecarboxamide (V-45) 
(Refer to Chart V): 
Following GP V starting from 5-aminoisoquinoline (29 mg). 
Physical characteristics are as follows: 
35 MS (ES) m/z P-fraction: Pos. mode: 316 (MH*); neg. mode: 314 (M-H + ). 

EXAMPLE 194 8-Hydroxy-N-(4-methoxy-2-nitrophenyl)-7-quinolinecarboxamide 
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(V-46) (Refer to Chart V): 
Following GP V starting from 4-methoxy-2-nitroaniline (34 rag). 
Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Neg. mode: 338 (M-H*). Contaminated with 
5 quinoline methyl ester. 

EXAMPLE 195 8-Hydroxy-N-[2-nitro-4-(trifluoromethyl)phenyl]-7- 
quinolinecarboxamide (V-47) (Refer to Chart V): 
Following GP V starting from 2-nitro-4-(tri£luoromethyl)aniline (41 mg). 
Physical characteristics are as follows: 
10 MS (ES) m/z P-fraction: Pos mode: 378 (MH*); neg. mode: 338 (M-H*). 

EXAMPLE 196 N^3 f 5-Dinitrophenyl)-8-hydroxy-7-q\unolinecarboxamide (V-48) 
(Refer to Chart V): 
Following GP V starting from 3 f 5-dinitroaniline (37 mg). 
Physical characteristics are as follows: 
15 MS (ES) m/z: P-fraction: Neg. mode 353 (M-H + ). 

EXAMPLE 197 8-Hydroxy-N-[4-nitro-2-(trinuoromethyl)phenyl]-7- 
quinolinecarboxamide (V-49) (Refer to Chart V): 
Following GP V starting from 4-nitro-2-(trifluoromethyl)aniline (41 mg). 
Physical characteristics are as follows: 
20 MS (ES) m/z: P-fraction Pos. mode: 378 (MH*), 400 (MNa*); neg. mode: 376 

(M-H*). 

EXAMPLE 198 N-(2-Cyanophenyl)-8-hydroxy-7-quinoUnecarboxamide (V-50) 
(Refer to Chart V): 
Following GP V starting from 2-aminobenzonitrile (24 mg). 
25 Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Pos. mode: 290 (MH*), 312 (MNa*); neg. mode: 388 

(M-H + ). 

EXAMPLE 199 N-(2-Bromophenyl)-8-hydroxy-7-qxiinolinecarboxamide (V-51) 
(Refer to Chart V): 
30 Following GP V starting from 2-bromoaniline (35 mg). 

Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 343 and 345 (MH*); neg. mode: 341 and 
343 (M-H*). 

EXAMPLE 200 N-(2,4-Dibromophenyl)-8-hydroxy-7-quinolinecarboxamide (V- 
35 52) (Refer to Chart V): 

Following GP V starting from 2 t 4-dibromoaniline.(50 mg). 
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Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Neg. mode: 419, 421 and 423 (M-H + ). Contaminated 
with S-hydroxy-7-quinoline carboxylic acid. 

EXAMPLE 201 N-(2,5-Dibromophenyl)-8-hydroxy-7-quinolinecarboxamide (V- 
5 53) (Refer to Chart V): 

Following GP V starting from 2,5-dibromoaniline (50 mg). 
Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Pos. mode: 421, 423 and 425 (MH + ); neg. mode: 419, 
421 and 423 (M-H*). 

10 EXAMPLE 202 N^2-Pluorophenyl)-8-hydroxy-7-quinolinecarboxamide (V-54) 

(Refer to Chart V): 
Following GP V starting from 2-fluoroaniline (22 mg). 
Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Pos. mode: 283 (MH + ), 305 (MNa*); neg. mode: 281 
15 (M-H*). 

EXAMPLE 203 N-(4-Cyano-2,3,5 f 6-tetrafluorophenyl)-8-hydroxy-7- 
quinolinecarboxamide (V-55) (Refer to Chart V): 
Following GP V starting from 4-amino-2,3 ( 5,6-tetrafluorobenzonitrile (38 mg). 
Physical characteristics are as follows: 
20 MS (ES) m/z T-fraction: Pos. mode: 362 (MH*); neg. mode: 260 (M-H + ). 

EXAMPLE 204 N-(2,4-Difluorophenyl)-8-hydroxy-7-quinoUnecarboxamide (V-56) 
(Refer to Chart V): 
Following GP V starting from 2,4-difluoroaniline (26 mg). 
Physical characteristics are as follows: 
25 MS (ES) m/z P-fraction: Pos. mode: 301 (MH*), 323 (MNa*); neg. mode: 299 

(M-m. 

EXAMPLE 205 8-Hydroxy-N-(2,4,5-trifluorophenyl)-7-quinolinecarboxamide (V- 
57) (Refer to Chart V): 
Following GP V starting from 2,4,5-trifluoroaniline (30 mg). 
30 Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 319 (MH*); neg. mode: 317 (M-H*). 
EXAMPLE 206 N-(2-ChlorophenylV8-hydroxy-7-quinolinecarboxamide (V-58) 
(Refer to Chart V): 
Following GP V starting from 2-chloroaniline (26 mg). 
35 Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 299 and 301 (MH + ); neg. mode: 297 and 
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299 (M-H*). Contaminated with quinoline methyl ester. 
EXAMPLE 207 N-(4-Bromo-2-cMorophenyl)-8-hydro^ 
(V-59) (Refer to Chart V): 
Following GP V starting from 4-bromo-2-chloroaniline (42 mg). 
5 Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Pos. mode: 377, 379 and 381 (MH*); neg. mode: 375, 
377 and 379 (M-H*). 

EXAMPLE 208 N^2,4-DiclUorophenyl)-8-hydn>xy-7-quinolinecarboxamide (V- 
60) (Refer to Chart V): 
10 Following GP V starting from 2,4-dichloroaniline (32 mg). 

Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Pos. mode: 333, 335 and 337 (MH*); neg. mode: 331, 
333 and 335 (M-H + ). 

EXAMPLE 209 N-(2-Chloro-4-nitrophenyl)-8-hydroxy-7-qtiinolinecarboxamide 
15 (V-61) (Refer to Chart V): 

Following GP V starting with 2-chloro-4-nitroaniline (35 mg). 
Physical characteristics are as follows: 
MS (ES) m/z P-fraction: Neg. mode: 342 and 344 (M-H + ). 
EXAMPLE 210 N-(2 l 5-Dichlorophenyl)-8-hydroxy-7-quinolinecarboxamide (V- 
20 62) (Refer to Chart V): 

Following GP V starting from 2,5-dichloroaniline (33 mg). 
Physical characteristics are as follows: 

MS (ES) m/z P-fraction Pos. mode: 333, 335 and 337 (MH*); neg. mode: 331, 
333 and 335 (M-H*). 

25 EXAMPLE 211 N-(2-Chloro-5-methylphenyl)-8-hydroxy-7-quinolinecarboxamide 

(V-63) (Refer to Chart V): 
Following GP V starting from 2-chloro-5-methylaniline (29 mg). 
Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 313 and 315 (MH*); neg. mode: 311 and 
30 313 (M-H*). 

EXAMPLE 212 8-Hydroxy-N-<2-iodophenyl)-7-qiiinolinecarboxamide (V-64) 
(Refer to Chart V): 
Following GP V starting from 2-iodoaniline (44 mg). 
Physical characteristics are as follows: 
35 MS (ES) m/z T-fraction: Pos. mode: 391 (MH*); neg. mode: 389 (M-H*). 

Contaminated with quinoline methyl ester. 
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EXAMPLE 213 8-Hydroxy-N^2-nitrophenyl)-7^uinolinecarboxamide (V-65) 
(Refer to Chart V): 
Following GP V starting from 2-nitroaniline (28 mg). 
Physical characteristics are as follows: 
5 MS (ES) m/z T-fraction: Neg. mode: 308 (M-H*), 331 (MNa-H*). 

Contaminated with quinoline methyl ester. 
EXAMPLE 214 N-(5-Chloro-2-hydroxyphenyl)-8-hydroxy-7- 

quinolinecarboxamide (V-66) (Refer to Chart V): 
Following GP V starting from 5-chloro-2-hydroxyaniline (29 mg). 
10 Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Pos. mode: 357 and 359 (MH*), 379 and 381 (MNa*); 
neg. mode: 355 and 357 (M-H*). 

EXAMPLE 2 15 8-Hydroxy-N-(2-hydroxy-5-nitrophenyl )-7-quinolinecarboxamide 
(V-67) (Refer to Chart V): 
15 Following GP V starting from 2-hydroxy-5-nitroaniline (31 mg). 

Physical characteristics are as follows: 
MS (ES) m/z P-fraction: Neg. mode: 324 (M-H*). 
EXAMPLE 216 8-Hydroxy-N-(2-hydroxy-5-methylphenyl)-7- 

quinolinecarboxamide (V-68) (Refer to Chart V): 
20 Following GP V starting from 2-hydroxy-5-methylaniline (25 mg). 

Physical characteristics are as follows: 

MS (ES) m/z WU-fraction: Pos. mode: 295 (Mir); neg. mode: 293 (M-H*). 
EXAMPLE 217 N-Biphen-2-yl-8-hydroxy-7-quinolinecarboxamide (V-69) (Refer 
to Chart V): 

25 Following GP V starting from 2-aminobiphenyl (34 mg). 

Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 341 (MH*); neg. mode: 339 (M-H*). 
EXAMPLE 2 18 8-Hydroxy-N-[2-(methylmercapto)phenyl]-7- 

quinolinecarboxamide (V-70) (Refer to Chart V): 
30 Following GP V starting from 2-methylmercaptoaniline (28 mg). 

Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 311 (MH*); neg. mode: 309 (M-H*). 
EXAMPLE 219 8-Hydroxy-N-t2-(trifluoromethyl)phenyl]-7- 

quinolinecarboxamide (V-71) (Refer to Chart V): 
35 Following GP V starting from 2-(trifluoromethyl)aniline (33 mg). 

Physical characteristics are as follows: 
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MS (ES) m/z T-fraction: Neg. mode: 331 (M-H*). Contaminated with 
quinoline methyl ester. 

EXAMPLE 220 8-Hydroxy-N^2-metiiylphenylV7-qxiinolinecarboxainide (V-72) 
(Refer to Chart V): 
5 Following GP V starting from 2-methylaniline (22 mg). 

Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 279 (MH*); neg. mode: 277 (M-H*). 
EXAMPLE 221 8-Hydroxy-N^2-methyl-3-nitrophenyl)-7-qidnolinecarboxamide 
(V-73) (Refer to Chart V): 
10 Following GP V starting with 2-methyl-3-nitroaniline (31 mg). 

Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 324 (MH*); neg. mode: 322 (M-H*). 
EXAMPLE 222 N-(2,3-Dimethylphenyl)-8-hydroxy-7-quinolinecarboxamide (V- 
74) (Refer to Chart V): 
15 Following GP V starting with 2,3-dimethylaniline (25 mg). 

Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 293 (MH*); neg. mode: 291 (M-H 4 ). 
EXAMPLE 223 8-Hydroxy-N-(2 t 4 f 6-trimethylphenyl)-7-quinolinecarboxamide 
(V-75) (Refer to Chart V): 
20 Following GP V starting from 2,4,6-trimethylaniline (25 mg). 

Physical characteristics are as follows: 

MS (ES) m/z T- and WU-fractions: Pos. mode: 307 (MH*); neg. mode: 305 
(M-H*). 

EXAMPLE 224 N-(2-Ethylphenyl)-8-hydroxy-7-qiiinolinecarboxamide (V-76) 
25 (Refer to Chart V): 

Following GP V starting with 2-ethylaniline (25 mg). 
Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 293 (MH*); neg. mode: 291 (M-H*). 
EXAMPLE 225 8-Hydroxy-N-[3-(trifluoromethyl)phenyl]-7- 
30 quinolinecarboxamide (V-77) (Refer to Chart V): 

Following GP V starting with 3-(trifluoromethyl)aniline (32 mg). 
Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 333 (MH*); neg. mode: 231 (M-H*). 
EXAMPLE 226 8-Hydroxy-N-(2-methyl-4-fluorophenyl)-7-quinolinecarboxamide 
35 (V-78) (Refer to Chart V): 

Following GP V starting with 2-methyl-4-fluoroaniline (25 mg). 
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Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 297 (MH*); neg. mode: 295 (M-H*). 
EXAMPLE 227 N^4-CUoro-2-methylphenyl)^-hydroxy-7-q\iinoUnecarbaxamide 
(V-79) (Refer to Chart V): 
5 Following GP V starting with 2-chloro-2-methylaniline (29 mg). 

Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Pos. mode: 313 and 315 (MH*), 335 and 335 (MNa*); 
neg. mode: 311 and 313 (M-H + ). 

EXAMPLE 228 N-(4-Chloro-2-methoxy-5-methylphenyl)-8-hydroxy-7- 
10 quinolinecarboxamide (V-80) (Refer to Chart V): 

Following GP V starting with 4-chloro-2-methoxy-5-methyianiline (55 mg). 
Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 343 and 345 (MH*); neg. mode: 341 and 
343 (M-H*). 

15 EXAMPLE 229 N-(4-tert-Butylphenyl)-8-hydroxy-7-qiiinolinecarboxamide (V-81) 

(Refer to Chart V): 
Following GP V starting with 4-tert-butylaniline (31 mg). 
Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 321 (MH*); neg. mode: 319 (M-H + ). 
20 EXAMPLE 230 8-Hydroxy-N-(4-propylphenyl)-7-quinolinecarboxamide (V-82) 

(Refer to Chart V): 
Following GP V starting with 4-propylaniline (28 mg). 
Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 307 (MH*); neg. mode: 305 (M-H*). 
25 EXAMPLE 231 N-(2,6-Di-i-propylphenyl)-8-hydroxy-7-quinolinecarboxamide (V- 

83) (Refer to Chart V): 

Following GP V starting from 2,6-di-i-propylaniline (36 mg). 

Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Neg. mode: 347 (M-H*). 
30 EXAMPLE 232 N-(4-Bromo-2-fluorophenyl)-8-hydroxy-7-qiiinolinecarboxamide 

(V-84) (Refer to Chart V): 

Following GP V starting from 4-bromo-2-fluoroaniline (31 mg). 

Physical characteristics are as follows: 

MS (ES) m/z T- and P-fractions: Pos. mode: 361 and 363 (MH*); neg. mode: 

35 359 and 361 (M-H*). 

EXAMPLE 233 8-Hydroxy-N-(2,3 l 4-trifluorophenyl)-7-quinolinecarboxamide (V- 
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85) (Refer to Chart V): 
Following GP V starting from 2,3,4-txifluoroaniline (30 mg). 
Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Pos. mode: 319 (MH*) t 341 (MNa*); neg. mode: 317 

5 (M-m. 

EXAMPLE 234 N^2-Fluoro^4odophenyl)^hydroxy-7-quinolinecarboxamide 
(V-86) (Refer to Chart V): 
Following GP V starting from 2-fluoro-4-iodoaniline (48 mg). 
Physical characteristics are as follows: 
10 MS (ES) m/z T- and P-fractions: Pos. mode: 409 (MH*); neg. mode: 407 (M- 

m. 

EXAMPLE 235 8-Hydroxy-N-[4-(hydroxymethyl)phenyl]-7- 

quinolinecarboxamide (V-87) (Refer to Chart V): 
Following GP V starting from 4-(hydroxymethyl)aniline (29 mg). 
15 Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Pos. mode: 295 (MH*); neg. mode: 293 (M-H*). 
EXAMPLE 236 N-Benzo-l,3-thiazol-6-yl-8-hydroxy-7-quinolinecarboxamide (V- 
88) (Refer to Chart V): 
Following GP V starting from 6-amino-benzo-l,3-thiazole (31 mg). 
20 Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Pos. mode: 322 (MH*); neg. mode: 320 (M-H*). 
EXAMPLE 237 8-Hydroxy-N-indazol-5-yl-7-quinolinecarboxamide (V-89) (Refer 
to Chart V): 

Following GP V starting from 5-aminoindazole (27 mg). 
25 Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Neg. mode: 303 (M-H*). 
EXAMPLE 238 8-Hydroxy-N-[2-methoxy-5-(tri£luoromethyl)phenyl]-7- 
quinolinecarboxamide (V-90) (Refer to Chart V): 
Following GP V starting from 2-methoxy-5-(trifluoromethyl)aniline (39 mg). 
30 Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Pos. mode: 363 (MH*); neg. mode: 361 (M-H*). 
EXAMPLE 239 8-Hydroxy-N-(5-iodo-2-methylphenyl)-7-quinolinecarboxamide 
(V-91) (Refer to Chart V): 
Following GP V starting with 5-iodo-2-methylaniline (47 mg). 
35 Physical characteristics are as follows: 

MS (ES) m/z T- and P-fractions: Pos. mode: 405 (MH*); neg. mode: 403 (M- 
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H*). 

EXAMPLE 240 N^2-Chloro^^anophenyl)^-hydroxy-7-quinolinecarboxamide 
(V-92) {Refer to Chart V): 
Following GP V starting with 4-amino-3-chlorobenzonitrile (31 mg). 
5 Physical characteristics are as follows: 

MS (ES) m/z T-fraction: Neg. mode: 322 and 324 (M-H + ). 
EXAMPLE 241 N-(5-Bromopyridin-2-yl)-8-hydroxy-7-quinolinecarboxamide (V- 
93) (Refer to Chart V): 
Following GP V starting with 2-amino-5-bromopyridine (35 mg). 
10 Physical characteristics are as follows: 

MS (ES) m/z P-fraction: Pos. mode: 344 and 342 (MH*); neg. mode: 340 and 
342 (M-H 4 ). 

EXAMPLE 242 8-Hydroxy-N-(8-hydroxyquinolin-2-yl)-7-quinolinecarboxamide 
(V-94) (Refer to Chart V): 
15 Following GP V starting with 2-amino-8-hydroxyquinoline (33 mg). 

Physical characteristics are as follows: 

MS (ES) m/z T- and P-fractions: Pos. mode: 332 (MH 4 ); neg. mode: 330 (M- 

m. 

PREPARATION 38 2-Amino-5-alkylamino-l,3,4-thiadiazoles (GP I) (Refer to Chart 

20 W.): 

2-Amino-5-bromo-l,3,4-thiadiazole W-95 (1 eq.) is dissolved in DMF at r.t. 
The alkyl amine (about 1 eq.) and DIPEA (1-3 eq.) are added respectively and the 
solution stirred for 20 h. The solvent is removed under reduced pressure, the 
residue is diluted in AcOEt and washed with an aq. buffer sol. at pH 4 (2x). The 

25 org. phase is dried over MgS0 4 , filtered, and the solvent removed under reduced 
pressure. The residue is either crystallized from AcOEt/hexanes or purified by FC. 
PREPARATION 39 N-Aryl-8-hydroxy-7-quinolinecarboxamides from anhydride U-l, 
procedure for single compounds (GP II): 
Anhydride U-l (1 eq.) is dissolved in CHC1 3 (n mL) at r.t. Pyridinium chloride 

30 (1 eq) and then the arylamine (about 1 eq.) are added. The solution is stirred for 6 h 
at r.t. 1M HCl/HjO (n mL) is added and the biphasic mixture is stirred efficiently 
overnight. The precipitate is filtered, washed with a little water and CH 2 C1 2 and 
dried under high vacuum. 

PREPARATION 40 N-Aryl-8-hydroxy-7-quinolinecarboxamides from anhydride U-l, 
35 procedure for parallel synthesis (GP III): 

The aryl amines (0.20 mmol) are laid into syringes corked at their output and 
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set with a frit at the bottom of their large section. A sol. of anhydride U-l (0.1M) 
and of pyridinium chloride (0.1M) in CHC1 3 is prepared. This solution (2 
mlVsyringe) is added into the syringes; if the arylamine is a liquid, it is added at 
this stage only; if the arylamine is a hydrochloride salt, DIPEA (33 pL, 1 eq) is 
5 added. The syringes are tightly closed at their bottoms and shaken for 6 h at r.t. 
1M HC1/H 2 0 (2 mL) is added and the biphasic mixture is shaken efficiently 
overnight. The precipitate is isolated by sucking the solvent from the bottom of the 
syringes, is washed with a little water and CH,C1 3 and dried under high vacuum. 
PREPARATION 41: N-Aryl-8-hydroxy-7^\iinolinecarboxamides from the ester U-3, 

10 procedure for single compounds (GP IV): 

Ester U-3 is dissolved in CH^Cl^ and the arylamine (about 1 eq) and DIPEA 
(about 1 eq.) are added. The reaction mixture is stirred between 6 h and 6 days. 
MeOH (same amount as ClLfi]^) is added and the mixture is stirred between 6 h 
and 18 h. For the work-up procedures, see specific examples below. 

15 PREPARATION 42: N-Aryl-8-hydroxy-7-quinolinecarboxamides from ester U-3, 

procedure for parallel synthesis (GP V): 
The aryl amines (0.2 mmol) are put into syringes corked at their output and 
set with a frit at the bottom of their large section. A sol. of ester U-3 (0.05M) and of 
DIPEA (0.05M) in CH 2 Cl2 is prepared and added to the arylamines (4 mL for each 

20 amine); if the arylamine is a liquid, it is added at this stage only; if the arylamine is 
a salt, DIPEA (33 jjlL, 1 eq) is added. The syringes are tightly closed and shaken for 
5 days. MeOH (2-4 mL) is added and the mixture is shaken for 6 h. The 
precipitate, if any, is isolated by sucking the solvent from the bottom of the syringes, 
washed with AcOEt and dried under high vacuum (P-fraction). The filtrate is 

25 washed with sat. NaHCOj/HaO (lx) and an aq. buffer sol. at pH4 (lx); each time, the 
aq. phase is pipetted out of the seringe. If a precipitate appeared during the work- 
up, it is filtered and dried (WU-fraction). The filtrate is blown down with a nitrogen 
stream, AcOEt (4 mL) is added and the mixture heated to 65°C for 30 min. and 
cooled to 0°C. The solvent is pipetted out and the residue dried under high vacuum 

30 (T-fraction). The org. phase is blown down and the residue dried under high 

vacuum as well (S-fraction). The degree of hydration of the obtained products was 
not determined. 

PREPARATION 43 Hydrolysis of the tert-butyl esters to the carboxylic acids (GP 
VI): 

35 tert-Butyl ester is dissolved in TFA at 0°C and the solution stirred for 4 h at 
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r.t. The solvent is removed under reduced pressure and the residue triturated in hot 
EtOH (95%). After cooling down to r.t. or 0°C, the precipitated is filtered, washed 
with AcOEt and dried under high vacuum. 

PREPARATION 44 8Mt(2,2,2-Trichloroethoxy)carbonyl]oxy)-7-quinolinecarboxylic 

acid anhydride with 2,2,2-trichloroethyl hydrogen carbonate (U- 
1): 

In a flame-dried flask, 8-hydroxy-7-quinolinecarboxylic acid (2.00 g) is 
suspended into CH,^ (100 mL) and DIPEA (3.70 rnL) is added. The mixture is 
stirred until homogeneity is reached and cooled to 0°C. Trichloroethyl 
chloroformate (3.00 mL) is added and the solution is stirred for 3 h at 0°C, then 
stirred for another hour while allowed to warm up slowly to r.t. The solution is 
washed with 1M HCl/H a O (Ix), dried over Na 2 CO s and the solvent removed under 
reduced pressure. Crystallization of the residue from CHCl^exanes yields the 
desired product (5.20g). 
15 Physical characteristics are as follows: 

mp: 133-4°C. 

A H-NMR (CDC1 3 , 300 MHz) 5 9.05, 8.26, 8.11, 7.88, 7.61, 4.97, 4.95. 

l3 C-NMR (CDC1 3 , 75 MHz) 6: 157.56, 152.13, 151.59, 149.25, 147.71, 141.09, 
135.82, 132.64, 126.57, 126.45, 124.44, 119.67, 93.96, 93.42. 
20 MS (FAB) m/z 538, 540 and 542 (MH + ), 172. 

HRMS (FAB): found: 537.8609. 
Anal. Found: C, 35.12; H, 1.85; N, 2.65. 

PREPARATION 45 8-Acetoxy-7-quinolinecarboxylic acid (U-2): 

This compound is prepared according to literature procedure. (German 
25 Patent No. 540842, 10 December 1931.) 

Physical characteristics are as follows: 

l H-NMR (d 6 -DMSO, 300 MHz) 6 13.35, 8.99, 8.46, 8.00, 7.95, 7.67, 2.38. 
13 C-NMR (de-DMSO, 75 MHz) 8 172.46, 169.22, 166.21, 152.08, 147.95, 
141.42, 136.61, 131.35, 127.08, 126.13, 124.07, 21.20. 
30 PREPARATION 46 7-(Fluorocarbonyl)-quinolin-8-yl acetate (U-3): 

In a flame-dried flask under Ar, 8-acetoxy-7-quinolinecarboxylic acid U-2 
(4.30 g) is suspended into CH^ (HOmL). Pyridine (1.50 mL) is added and the 
suspension cooled to -40°C. Cyanuric fluoride (3.00 mL) is added and the mixture 
stirred for 3 h, while the temperature rose slowly to 0°C. Ice and water and CH^ 
35 (lOOmL) were added. Phases were shaken, separated and the aq. phase extracted 



-136- 



WO 98/1 1073 PCT/US97/15310 
with CHaClj (lx). The combined org. phases were dried over MgS0 4l filtered, and 
the solvent is removed under reduced pressure. Crystallization of the residue from 
hexanes yields ester U-3 as white needles (4.10 g). 

Physical characteristics are as follows: 
5 mp: 130-132°C. 

l H-NMR (CDC1 3 , 300 MHz) 8 9.05, 8.22, 8.02, 7.80, 7.58, 2.58. 

l3 C-NMR (CDCI3, 75 MHz) 8 169.06, 156.59, 151.89, 141.42, 136.07, 132.92, 
126.77, 126.03, 124.41, 118.10, 117.30, 20.88. 

MS (FAB) xn/z 234 (MH*), 192, 172. 
10 HEMS (FAB): 234.0569. 

Anal. C, 60.98; H, 3.55; N, 6.24. 
PREPARATION 47 2-Amino-5-bromo-l,3,4-thiadiazole (W-95) (Refer to Chart W.): 

To a stirred sol. of 2-amino-l,3,4-thiadiazole (40.5 g) in acetic acid (250 mL) is 
added bromine (22.7 ml) over about 20 minutes. The flask is surrounded by an ice 
15 bath during the addition to maintain the reaction temperature near 25°C. 

Following the addition, the ice bath is removed and the clear red sol. stirred at r.t. 
for 18 hours, then added to 1L of cracked ice. Excess bromine is quenched with 10% 
NaHSO/HjO and 40 ml of 50% NaOH/HjO is added. The precipitated solid is 
isolated by filtration and washed well with water, then dissolved in 300 ml of water 
20 containing 40 ml cone. HC1. The solution is filtered from a small amount of solid, 
then 87 g of K^HPO* in a small quantity of water is added. The resulting slurry is 
chilled in ice and filtered, and the solid washed well with water. Recrystallization of 
the product from 400 ml of ethanol provides thiadiazole W-95 (26.3 g) as tan 
crystals. 

25 Physical characteristics are as follows: 

X H-NMR (d^DMSO) 5 7.51. 
PREPARATION 48 2-Amino-5-(2-phenylethyl)amino-l,3,4-thiadiazole (W-96) (Refer 
to Chart W.): 

A mixture of 2-amino-5-bromo-l,3,4-thiadiazole W-95 (360 mg), of 
30 phenethylamine (0.38 mL) and of KjHPO^ (522 mg) in DMF (2 mL) is heated under 
nitrogen at 100°C for 2 h, then partitioned between water and AcOEt. The organic 
phase is washed with water and brine, dried over MgS0 4 , and concentrated under 
reduced pressure. FC (MeOH/CHjCL, 5:95) provides thiadiazole W-96 (261 mg). 
Recrystallization of 238 mg of this from acetonitrile/toluene affords 205 rng of fine 
35 white crystals. 



-137- 



WO 98/1 1073 PCT/US97/15310 

Physical characteristics are as follows: 
rap: 156-157 °C. 
'H-NMR 5 2.92, 3.50, 7.2-7.3. 
IR 3186, 1565, 1505 cm 1 
5 El MS m/z 221 

Anal. Found: C, 54.51; H, 5.47; N, 25.26; S, 14.30. 
PREPARATION 49 2-Amino-5-(butylamino)-l,3,4-thiadia2ole (W-97) (Refer To 
Chart W.): 

To a stirred, cooled (0°C) mixture of 2-amino-5-bromothiadiazole W-95 (5.40 
10 g) and of KjiHPO, (5.7 g) in DMF (20 mL) is added n-butylamine (5.9 ml). The ice 
bath is removed and the mixture stirred at room temperature for 18 h, then 
partitioned between water and AcOEt. Continuous extraction with CHjC^ is 
necessary to remove all product from the aqueous phase. The combined organic 
phase is dried over MgS0 4 and concentrated under reduced pressure. FC 
15 (MeOH/CHjjCLj 7:93) provides thiadiazole W-97 (3.49 g). Recrystallization from 
acetonitrile/toluene affords 3.34 g of white needles. 
Physical characteristics are as follows: 
mp: 152-154°C. 

l H-NMR 5 0.94, 1.4, 1.6, 3.21, 3.6. 
20 IR 3184, 2957, 1562, 1507 cm 1 

EI MS m/z 173 

PREPARATION 50 2-Amino-5-((2-l(tert-butoxy)amido]ethyl]amino)-l,3,4-thiadiazole 
(W-98) (Refer to Chart W.): 
A mixture of 2-amino-5-bromo-l,3,4-thiadiazole W-95 (5.40 g), of K^HPO^ 
25 (7.84 g) and Boc-ethylenediamine (9.60 g) in DMF (20 mL) is stirred at r.t. for 18 h. 
The solid paste obtained is recrystallized from acetonitrile/water to provide 
thiadiazole W-98 (6.18 g) as pink platelets. 

Physical characteristics are as follows: 
mp: 219-220°C. 
30 l H-NMR (CD 3 OD) 8 1.40, 3.2-3.3. 

IR 2989, 1676, 1577, 1512, 1366 cm" 1 
EI MS m/z 260 

PREPARATION 51 Amino- l,3-benzodioxol-5-ylacetonitrile (W-99) (Refer to Chart 
W.): 

35 Piperonal (6.00g) is dissolved in THF (25 mL) and aq. NH 3 (58%, 4.2 mL), 

NH 4 C1 (3.3 g) and KCN (3.9 g) are added. The mixture ia stirred efficiently for 24 h. 
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MgS0 4 is added and the mixture stirred for 30 min., filtered and washed with THF. 
The filtrate is evaporated under reduced pressure and the residue purified by PC 
(Et^O/petrol ether 1:2, -> 2:1, Etfl). Aminonitrile W-99 is obtained as a brown, 
unstable oil (2.87 g). The hydrochloride salt is precipitated from sat. HCl/EtjO for 
5 analytical purposes. 

Physical characteristics are as follows: 
Free amino nitrile: 
R f = 0.45 (AcOEt/hexanes 1:1). 
Hydrochloride salt: 
10 mp: 159-164°C (dec). 

*H-NMR (D 2 0, 300 MHz) 5 7.03, 7.02, 6.88, 5.96, 5.58. 
13 C-NMR (D 2 0, 75 MHz) 8 149.43, 148.22, 122.80, 121.74, 115.21, 109.16, 
108.00, 102.07. 

MS (EI) m/z 176 (M*), 160, 150, 122. 
15 Anal. Found: C, 50.59; H, 4.25; N, 12.90. 

PREPARATION 52 [(2-Amino-l,3,4-thiadiazol-5-yl)amino]-l,3-benzodioxol-5- 
ylacetonitrile (W-100) (Refer to Chart W.): 
According to GP I starting from thiadiazole W-95 (2.70g), aminonitrile W-99 
(2.39g) and DIPEA (2.70 mL) in DMF (60 mL), the product is purified by FC 
20 (AcOEt/hexanes 3:1 -» AcOEt). Nitrile W-100 is isolated as a brown powder (1.70 g). 
Physical characteristics are as follows: 
Rf = 0.10 (AcOEt/hexanes 1:1). 
mp: 144°C(dec). 

l H-NMR (CD 3 OD, 300 MHz) 5 7.06, 7.02, 6.87, 5.99, 5.74. 
25 I3 C-NMR (CD3OD, 75 MHz) 5 162.92, 158.60, 148.61, 148.39, 127.48, 120.91, 

117.95, 108.07, 107.34, 101.66. 

HRMS (EI) 275.0461. 
PREPARATION 53 N-(2-Amino-l,3,4-thiadiazol-5-yl)phenylalanine methyl ester 
(W-101) (Refer to Chart W.): 
30 According to GP I starting from thiadiazole W-95 (1.50 g), phenylalanine 

methyl ester hydrochloride (1.80 g) and DIPEA (4.20 mL) in DMF (30 mL), the 
product is purified by FC (AcOEt/hexanes 3:1 -> AcOEt). Ester W-101 is obtained as 
a white powder (0.22 g). 

Physical characteristics are as follows: 
35 Rr = 0.05 (AcOEt/hexanes 1:1). 
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mp: 186-189°C. 

l H-NMR (CD a OD, 300 MHz) 8 7.27-7.09, 4.57, 3.67, 3.17, 3.01. 

"C-NMR (CD 3 OD, 75 MHz) 8 172.74, 161.75, 160.65, 136.77, 128.85, 128.02, 

126.45, 58.07, 51.16, 37.48. 

MS (EI) m/z: 278 <M + ), 219, 187, 155, 127, 116. 

Anal. Found: C, 51.61; H, 4.98; N, 19.91. 
PREPARATION 54 N-(2-Aniino-l,3,4-thiadiazol-5-yl)-D-phenylalanine methyl ester 
(W-102) (Refer to Chart W.): 

According to GP I starting from thiadiazole W-95 (1.50 g), D-phenylalanine 
methyl ester hydrochloride (1.80g) and DIPEA (4.20 mL) in DMF (30 mL), the 
product is purified by FC (AcOEt/hexanes 3:1 -> AcOEt). Ester W-102 is obtained as 
a white powder (0.19 g). 

Physical characteristics are as follows: 

Rf = 0.05 (AcOEt/hexanes 1:1). 

mp: 186-189°C. 

l H-NMR (CD 3 OD, 300 MHz) 8 7.26-7.19, 4.57, 3.66, 3.17, 3.01. 

13 C-NMR (CD3OD, 75 MHz) 8 172.77, 161.75, 160.66, 136.76, 128.86, 128.03, 

126.46, 58.07, 51.19, 37.48. 

MS (EI) m/z: 278 (M + ), 219, 187, 155, 127, 116. 

Anal. Found: C, 51.57; H, 5.14; 19.86. 
PREPARATION 55 2-(l,3-Benzodioxol-5-yi)glycine (W-103) (Refer to Chart W.): 

Prepared according to literature procedure (EHWBoehm, REBambury, 
RJBaumann, RCErickson, BLHarrison, PFHoffman, FJMcCarty, RASchnetUer, 
MJVaal, DLWenstrup, J. Med. Chem. 1980, 23, 405). 

Physical characteristics are as follows: 

l H-NMR (de-DMSO, 300 MHz) 5 6.22, 6.84, 5.97, 4.10. 

MS (EI) m/z 195 (M*), 150, 123, 93. 

HRMS (EI) 195.0530. 
PREPARATION 56 2-(l,3-Benzodioxol-5-yl)glycine tert-butyl ester (W-104) (Refer to 
Chart W.): 

2-(l,3-Benzodioxol-5-yl)glycine W-95 (5.00 g) is dissolved in a dioxane (50 mL) 
and cone. H2S0 4 (3.90 mL) mixture. Liquid i-butylene (50 mL) is added, the flask 
rapidly tightly closed and shaken for 24 h. The mixture is poored into a mixture of 
1M NaOH/HaO, ice and AcOEt. After shaking, the phases are separated and the aq. 
phase is extracted with AcOEt (lx). The combined org. phases are dried over 
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MgS0 4 . Removing the solvent tinder reduced pressure yields an oil containing 77% 
( l H-NMR) of ester W-104 (6.65 g, 5.10 g of product). 
Physical characteristics are as follows: 

l H-NMR (CDC1 S , 300 MHz) 8 6.85-6.80, 6.74, 5.94, 4.42, 1.37. 
5 PREPARATION 57 N^2-Amino-l,3 t 4-thiadiazo-5-yl)-2^1,3-ben2odioxol-5-yl)glycine 

tert-butyl ester (W-105) (Refer to Chart W.): 
According to GP I starting from thiadiazole W-95 (3.65 g), tert-butyl ester W- 
104 (5.10 g), DIPEA (6.8 mL) and DMF (150 mL). Crystallization of the crude from 
AcOEt/hexanes yieldsester W-105 as a white powder (6.15 g). 
10 Physical characteristics are as follows: 

Rf = 0.05 (AcOEt/hexanes 1:1). 

l H-NMR (d 6 -DMSO, 300 MHz) 8 7.42, 6.92-6.86, 6.26, 5.99, 5.05, 1.30. 

13 C-NMR (d 6 -DMSO, 75 MHz) 8 170.70, 160.60, 158.81, 147.73, 147.43, 
131.33, 121.48, 108.67, 108.10, 101.61, 81.33, 61.03, 28.00. 
15 MS (EI) m/z 350 (M + ), 249, 179, 148, 57. 

HRMS (EI) 350.1043. 
PREPARATION 58 2-(l,3-Benzodioxol-4-yl)glycine (W-106) (Refer to Chart W.): 

Prepared according to literature procedure (EHWBoehm, REBambury, 
RJBaumann, RCErickson, BLHarrison, PFHofFman, FJMcCarty, RASchnettler, 
20 MJVaal, DLWenstrup, J. Med. Chem. 1980, 23, 405).. 

Physical characteristics are as follows: 

'H-NMR (d 6 -DMSO, 300 MHz) 8 6.62, 6.00, 5.97, 4.23. 

MS (EI) m/z 195 (M + ), 150, 123, 93, 75. 

HRMS (EI) 195.0527. 

25 PREPARATION 59 2-(l,3-Benzodioxol-4-yl)glycine tert-butyl ester (W-107) (Refer to 

Chart W.): 

2-(l,3-Benzodioxol-4-yl)glycine W-106 (1.72 g) is dissolved in a dioxane (20 
mL) and cone. HaS0 4 (1.35 mL) mixture. Liquid i-butylene (20 mL) is added, the 
flask rapidly tightly closed and shaken for 24 h. The mixture is poored in a mixture 
30 of 1M NaOH/H^O, ice and AcOEt. After shaking, the phases are separated and the 
aq. phase is extracted with AcOEt (lx). The combined org. phases are dried over 
MgS0 4 . Removing the solvent under reduced pressure yields an oil containing 78% 
( l H-NMR) of ester W-107 (1.46 g, 1.14 g of product). 
Physical characteristics are as follows: 
35 'H-NMR (CDC1 S , 300 MHz) 5 6.79-6.72, 5.97, 5.94, 4.57, 1.39. 
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PREPARATION 60 N^2-Amino-l,3,4-thiadiazo-5-yl)-2^1,3-benzodioxoM-yl)glycine 
tert-butyl ester (W-108) (Refer to Chart W.): 
According to GP I starting from thiadiazole W-95 (0.83 g), 2-(l,3-benzodioxol- 
4-yl)glycine tert-butyl ester W-107 (1.14 g), DIPEA (1.5 mL) and DMF (30 mL). 
5 Crystallization of the crude from AcOEt/hexanes yields ester W-10S as a white 

powder (0.87 g). 

Physical characteristics are as follows: 
R, = 0.05 (AcOEt/hexanes 1:1). 

'H-NMR (d 6 -DMSO, 300 MHz) 6 7.52, 6.90-6.78, 6.42, 6.03, 6.02, 5.30, 1.32. 
L0 l3 C-NMR (d 6 -DMSO, 75 MHz) 8 169.83, 160.87, 158.70, 147.55, 145.68, 

122.18, 120.39, 119.02, 108.77, 101.50, 81.61, 55.41, 27.99. 
MS (EI) m/z 250 (M*), 249, 233, 148, 57. 
Anal. Found: C, 51.05; H, 5.35; N, 15.91. 
PREPARATION 61 2-Amino-5-CN-d,3-benzodioxol-5-ylmethyl)amino]-l,3.4- 
15 thiadiazole (X-109) (Refer to Chart X.): 

According to GP I starting from thiadiazole W-95 (1.00 g), piperonylamine 
(0.83 mL), DIPEA (1.85 mL) and DMF (10 mL). Purification of the crude by FC 
(AcOEt -> MeOH/AcOEt 1:19 MeOH/CH 2 Cl 2 1:9) yields thiadiazole X-109 as a 
white powder (99 mg). 
20 Physical characteristics are as follows: 

R, = 0.02 (AcOEt/hexanes 1:1). 
mp: 164-187°C. 

l H-NMR (d 6 -DMSO. 300 MHz) 8 7.18, 6.87, 6.83. 7.78, 6.24, 5.96, 4.20. 
13 C-NMR (d g -DMSO, 75 MHz) 8 160.32, 159.77, 147.62. 146.55, 133.78. 
25 121.20, 108.56, 108.42, 101.25, 47.73. 

MS (EI) m/z 250 (M*), 208, 135, 105, 77,51. 
HRMS (EI) 250.0528. 
PREPARATION 62 N-(2-Amino-l,3,4-thiadiazol-5-yl)tyrosine tert-butyl ester (X- 
110) (Refer to Chart X.): 
30 According to GP I starting from thiadiazole W-95 (760 mg), tyrosine tert- 

butyl ester hydrochloride (1.16 g), DIPEA (1.80 mL) and DMF (20 mL). 
Crystallization of the crude from AcOEt/hexanes yields ester X-110 as a white 

powder (0.98 g). 

Physical characteristics are as follows: 
35 R, = 0.25 (AcOEt). 
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mp: 121-123°C. 

l H-NMR (CD,OD. 300 MHz) 8 8.20, 7.27, 6.93, 4.60, 3.08, 1.60. 
"C-NMR (CDjOD, 75 MHz) 8 171.71, 161.65, 160.84, 155.95, 130.07, 127.47, 
114.68, 81.37, 59.02, 36.85, 26.81. 
5 MS (EI) m/z 336 (M*), 263, 235, 173, 156, 116, 107, 57. 

HRMS (EI) 336.1259. 
PREPARATION 63 N^2-Amino-l,3,4-thidiazol-5-yl)-N 8 -[(benzoxy)carbonyl]lysine 
tert-butyl eater (X-lll) (Refer to Chart X.): 
According to GP I starting from thiadiazole W-95 (730 mg), N 6 -[(benzoxy)- 
10 carbonyl]lysine tert-butyl ester hydrochloride (1.50 g), DIPEA (2.05 mL) and DMF 
(25 mL). Crystallization of the crude from AcOE t/h exan es yields ester X-lll as a 
white powder (0.96 g). 

Physical characteristics are as follows: 
Rf = 0.25 (AcOEt). 
15 mp: 13M32°C. 

X H-NMR (CDjOD, 300 MHz) 8 7.33, 5.05, 4.13, 3.10, 1.95-1.45, 1.44. 
13 C-NMR (CD 3 OD, 75 MHz) 8 172.40, 161.58, 161.15, 157.53, 137.04, 128.06, 
127.54, 127.36, 81.29, 65.92, 57.39, 40.09, 29.11, 26.89, 22.63. 19.24. 
Anal. Found: C. 55.08; H, 6.69; N, 16.22. 
20 PREPARATION 64 N-(2-Amino-l,3,4-thiadiazol-5-yl)leucine tert-butyl ester (X-112) 

(Refer to Chart X.): 

According to GP I starting from thiadiazole W-95 (1.00 g), leucine tert-butyl 
ester hydrochloride (1.50 g), DIPEA (2.80 mL) and DMF (10 mL). Purification of the 
crude by FC (AcOEt/hexanes 1:1 -» AcOEt) yields ester X-112 as a white powder 
25 (1.06 g). 

Physical characteristics are as follows: 

Rf = 0.20 (AcOEt). 

mp: 138-14 1°C. 

l H-NMR (CDjOD, 300 MHz) 8 4.38, 2.01, 1.82. 1.65, 1.18. 
30 l3 C-NMR (CD,OD, 75 MHz); two rotamers visible 8 176.62, 172.89, 172.71, 

163.47, 162.05, 160.64, 81.20, 72.76, 56.05, 42.83, 40.87, 35.58, 30.27, 26.86, 24.77, 
21.87, 20.65. 

MS (EI) m/z 286 (M*), 269, 230, 213, 185. 156. 143, 129, 116, 57. 
HRMS (EI) 286.1461. 

35 PREPARATION 65 N-(2-Amino-l,3,4-thiadiazol-5-yl)proline tert-butyl ester (X-113) 
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(Refer to Chart X.): 
According to GP I starting from thiadiazole W-95 (1.00 g), proline tert-butyl 
ester hydrochloride (1.46 g), DIPEA (2.80 mL) and DMF (10 mL). Purification of the 
crude by FC (AcOEt/hexanes 1:1 — » AcOEt) yields ester X-113 as a white powder 
5 (0.55 g). 

Physical characteristics are as follows: 
Rf = 0.25 (AcOEt). 
mp: 14M46°C. 

'H-NMR (CD 3 OD ( 300 MHz) 6 4.20, 3.58-3.41, 2.37-2.31, 2.09-2.01, 1.45. 
10 "C-NMR (CD 3 OD, 75 MHz) 8 171.91, 161.09, 160.95, 81.64, 63.13, 50.45, 

30.29, 26.79, 23.45. 

MS (EI) m/z 270 (M*), 214, 197, 169, 142, 128, 100, 70, 57. 
HRMS (EI) 270.1154. 
PREPARATION 66 N-(2-Amino-l,3,4-thiadiazol-5-yl)methionine tert-butyl ester (X- 
15 114) (Refer to Chart X.): 

According to GP I starting from thiadiazole W-95 (750 mg), methionine tert- 
butyl ester hydrochloride (1.00 g), DIPEA (2.10 mL) and DMF (20 mL). 
Crystallization of the crude from AcOEt/hexanes yields ester X- 114 as a white 
powder (0.60 g). 
20 Physical characteristics are as follows: 

R, m 0.25 (AcOEt). 
mp: 172-173°C. 

l H-NMR (CD 3 OD, 300 MHz) 5 4.31, 2.62-2.56, 2.16-1.92, 2.08, 1.45. 
^C-NMR (CD3OD, 75 MHz) 5 172.04, 161.71, 161.09, 81.47, 56.52, 31.38, 
25 29.75, 26.87, 13.85. 

MS (EI) m/z 304 (M + ), 257, 258, 248, 231, 203, 185, 155, 141, 128, 100, 57. 
Anal. Found: C, 43.59; H, 6.59; N, 18.55. 
PREPARATION 67 N^2-Amino-l,3,4-thiadiazol-5-yl)tryptophane tert-butyl ester 
(X-115) (Refer to Chart X.): 
30 According to GP I starting from thiadiazole W-95 (610 mg), tryptophane tert- 

butyl ester hydrochloride (1.00 g), DIPEA (1.70 mL) and DMF (20 mL). The crude 
ester X-115 is dried under high vacuum (0.86 g). 
Physical characteristics are as follows: 
Rf = 0.25 (AcOEt). 

35 'H-NMR (CD 3 OD, 300 MHz) 5 7.55, 7.31, 7.09-6.99, 4.54, 3.31-3.21, 1.29. 
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ia C-NMR (CDjOD, 75 MHz) 5 173.95, 172.07, 163.45, 161.62, 160.98, 136.56, 

127.54, 123.11, 120.95, 118.31, 110.78, 81.22, 58.40, 35.54, 30.23, 26.78. 
MS (EI) m/z 359 (M*), 243, 187, 130, 57. 
HRMS (EI) 359.1399. 

5 PREPARATION 68 N-(2-Amino-l,3,4-thiadiazol-5-yl)-0 7 -tert-butyltyroaine tert-butyl 

ester (X-116) (Refer to Chart X.): 
According to GP I starting from thiadiazole W-95 (580 mg), 0 7 -tert- 
butyltyrosine tert-butyl ester hydrochloride (1.00 g), DIPEA (1.65 mL) and DMF (20 
mL). Crystallization of the crude from AcOEt/hexanes yields ester X-116 as a white 
10 powder (0.89 g). 

Physical characteristics are as follows: 
R, = 0.35 (AcOEt). 
mp: 149-151°C. 

J H-NMR (CD s OD. 300 MHz) 6 7.15, 6.90, 4.42, 3.03, 2.89, 1.35, 1.30. 
15 13 C-NMR (CDC1„ 75 MHz) 5 171.58, 161.69, 160.74, 153.91, 132.01, 129.66, 

123.79, 81.45, 78.13, 58.82, 37.10, 27.80, 26.85. 

MS (EI) m/z 392 (M*), 276, 235, 220, 173, 164, 116, 107, 57. 
HRMS (EI) 392.1885. 
Anal. Found: C, 57.96; H, 7.25; N, 13.80. 
20 PREPARATION 69 N-(2-Aminc-l,3,4-thiadiazol-5-yl)aspartic acid di-tert-butyl ester 

(X-117) (Refer to Chart X.): 
According to GP I starting from thiadiazole W-95 (640 mg), aspartic acid di- 
tert-butyl ester hydrochloride (1.00 g), DIPEA (1.80 mL) and DMF (20 mL). 
Crystallization of the crude from AcOEt/hexanes yields ester X-117 as a white 

25 powder (0.84 g). 

Physical characteristics are as follows: 
Rr = 0.30 (AcOEt). 
mp: 142-146°C. 

l H-NMR (CD s OD, 300 MHz) 5 4.50. 2.81, 2.71, 1.45, 1.44. 
30 13 C-NMR (CD s OD, 75 MHz) 6 170.46, 169.90, 161.85, 160.75, 81.75, 81.00, 

54.20, 37.39, 26.94, 26.83. 

MS (EI) m/z 344 (M*), 288, 232, 215, 187, 143, 57. 
HRMS (EI) 344.1512. 
EXAMPLE 243 8-Hydroxy-N-[5-(trifluoromethyl)-l,3,4-thiadiazol-2-yl]-7- 
35 quinolinecarboxamide (Y-118) (Refer to Chart Y): 
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According to GP II, starting from anhydride U-l (50 mg) ( pyridinium chloride 

(10,8 mg), 2-amino-5-(trifluoromethyl)-l ) 3,4-thiadiazole (15.7 mg) and CHC1 3 (2 mL), 

amide Y-118 precipitates as a yellow powder without adding any aq. 1M HC1 sol. 

(16.5 mg). 

Physical characteristics are as follows: 
mp: 300-302°C (dec). 

l H-NMR (oVDMSO, 300 MHz) 5 8.88, 8.08, 7.96, 7.14. 

"C-NMR (d 6 -DMSO, 75 MHz) 8 165.70, 163.15, 162.17, 144.83, 142.72, 
135.49, 133.44, 130.08, 124.58, 112.61, 109.85. 

MS (EI) m/z 340 (M + ), 172, 116, 89, 63. 

HRMS (EI) 340.0234. 

Anal. Found: C, 45.45; H, 2.25; N, 16.33. 
EXAMPLE 244 N-(5-Bromo-l,3,4-thiadiazol-2-yl)-8-hydroxy-7- 

quinolinecarboxamide (Y-119) (Refer to Chart Y): 

According to GP II, starting from anhydride U-l (100 mg), pyridinium 
chloride (21.4 mg), 2-amino-5-bromo-l,3,4-thiadiazole W-95 (43 mg) and 
CHaClCH^Cl (2 mL), amide Y-119 precipitate as an orange powder without adding 
any aq. 1M HC1 sol. (56 mg). 

Physical characteristics are as follows: 

mp: 250oC (dec). 

l H-NMR (d-TFA, 300 MHz) 8 9.35, 9.30, 8.67, 8.37, 8.03. 
MS (EI) m/z 350 and 352 (M + ), 271, 172, 116, 89, 63. 
HRMS (EI) 349.9469. 
Anal. Found: C, 41.88; H, 2.31; N, 14.46. 
EXAMPLE 245 8-Hydroxy-N-[5-(2-phenylethyl)amino- l,3,4-thiadiazol-2-yl]-7- 

quinolinecarboxamide monohydrochloride (Y-120) (Refer to 

Chart Y): 

According to GP II, starting from anhydride U-l (50 mg), pyridinium chloride 
(10.8 mg), 2-amino-5-(2-phenylethyl)amino-l,3,4-thiadiazole W-96 (20.5 mg) and 
CHClj (2 mL), amide Y-120 is obtained as a yellow powder (20 mg). 

Physical characteristics are as follows: 

'H-NMR (d 6 -DMSO, 300 MHz) 5 8.93, 8.84, 8.07, 7.90, 7.35-7.10, 3.58, 2.91. 

13 C-NMR (d 6 -DMSO, 75 MHz) 8 166.62, 163.52, 160.78, 144.45, 143.73, 
138.88, 134.85, 132.99, 129.60, 129.31, 128.88, 126.92, 124.48, 113.69, 111.70, 46.39, 
34.45. 
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MS (ED m/z 357 (M + ) f 186, 172, 116, 89. 
HRMS (EI) 392.1181. 
EXAMPLE 246 N-[5-(Butylamino)- l,3,4-thiadiazol-2-yl>8-hydroxy-7-quinoline- 
carboxamide monohydrochloride (Y-121) (Refer to Chart Y): 
5 According to GP II, starting from anhydride U-l (50 mg), pyridinium chloride 

(10.8 mg), 2-amino-5^utylamino)-l,3 ( 4.thiadia2ole W-97 (16.0 mg) and CHC1 3 (2 
mL), amide Y-121 is obtained as a yellow powder (22 mg). 
Physical characteristics are as follows: 

*H-NMR (d 6 -DMSO, 300 MHz) 5 8.90, 8.07, 7.97, 7.25, 3.35, 1.58, 1.36, 0.90. 
10 13 C-NMR (d 6 -DMSO, 75 MHz) 5 166.52, 163.64, 160.67, 145.13, 143.23, 

134.55, 133.17, 129.81, 127.79, 124.57, 113.40, 111.07, 45.12, 30.37, 19.87, 14.00. 

HRMS (EI) 343.1084. 
EXAMPLE 247 N-[5-({2-[(tert-Butoxy)ainido]ethyl)amino)-l,3,4-thiadiazol-2-yl]- 
8-hydroxy-7-quinolinecarboxamide monohydrochloride (Y-122) 
15 (Refer to Chart Y): 

According to GP II, starting from anhydride U-l (50 mg), pyridinium chloride 
(10.8 mg), 2-ammo-5-U2-[(tert-butoxy)ai^^ W-98 (24 

mg) and CHC1 3 (2 mL), 1M HC1/H 2 0 is not added, but the sol. diluted in some 
CHC1 3 , washed with an aq. buffer sol. at pH 4 (lx), dried over MgS0 4 , filtered and 
20 the solvent removed under reduced pressure. Purification of the residue by FC 
(AcOEt MeOH/CH 2 Clj 1:9) leads to amide Y-122 as a yellow powder (15 mg). 
Physical characteristics are as follows: 

>H-NMR (CD 3 OD, 300 MHz) 5 8.95, 8.83, 8.25, 7.95, 7.43, 3.49, 3.31, 1.43. 
13 C-NMR (ds-DMSO, 75 MHz) 5 168.49, 166, 163.84, 156.12, 146.36, 138.73, 
25 135.28, 132.47, 130.75, 128.27, 123.60, 113.14, 111.63, 78.15, 44.09, 36.25, 28.70. 
MS (FAB) m/z 431 (MH*), 260, 204, 172, 57. 
HRMS (FAB) 431.1494. 
EXAMPLE 248 N-15-K l,3-Benzodioxol-5-cyanomethyl)amino]-l,3,4-thiadiazol-2- 
yl)-8-hydroxy-7-quinolinecarboxamide monohydrochloride (Y- 
30 123) (Refer to Chart Y): 

According to GP II, starting from anhydride U-l (100 mg), pyridinium 
chloride (21.4 mg), 2-amino-l,3,4-thiadiazol-5-yl)amino]-l,3-benzodioxol-5- 
yiacetonitrile W-100 (51.0 mg), CHC1 3 (4 mL) and THF (0.4 mL), amide Y-123 is 
obtained as a yellow powder (35 mg). 
35 Physical characteristics are as follows: 
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l H-NMR (d 6 -DMSO, 300 MHz) 8 9.00, 8.89, 8.77, 8.14, 7.98, 7.43, 7.14, 7.11, 
7.00, 6.07, 6.02. 

U C-NMR (d 6 -DMSO, 75 MHz) 8 179.5, 160.81. 148.47, 148.22, 145.03, 144.09, 
142.28, 134.05, 132.50, 129.37, 127.79, 124.43, 121.88, 118.98, 115.41, 114.28, 
5 109.01, 108.42, 102.07, 60.87, 48.17. 

MS (FAB) m/z 447 (MH*), 276, 172. 
HRMS (FAB) 447.0866. 
EXAMPLE 249 (SVN-tS^tBenzylKmethoxyJcarbonyllmethynamino).!^^- 

thiadiazol-2-yl]-8-hydroxy-7-quinolinecarboxamide monohydro- 
l0 chloride (Y-124) (Refer to Chart Y): 

According to GP II, starting from anhydride U-l (200 nig), pyridinium 
chloride (42 mg), N(2-amino-l,3,4-thiadiazc-5-yl)phenylalanine methyl ester W-101 
(103 mg), and CHC1 3 (8 mL), amide Y-124 is obtained as a yellow powder (100 mg). 
Physical characteristics are as follows: 
15 »H-NMR (d 6 -DMSO, 300 MHz) 8 8.98, 8.86, 7.50, 8.12, 7.94, 7.40, 7.27, 4.59, 

3.14, 3.06. 

l3 C-NMR (dg-DMSO, 75 MHz) 8 172.18, 167.06, 162.24, 145.07, 143.62, 
137.14, 134.41, 132.52, 129.65, 129.27, 128.81, 127.23, 124.36, 115.11. 113.94, 58.44, 
52.56, 37.4. 

20 MS (EI) m/z 449 (M*), 390, 372, 358, 287, 187, 172, 116. 

HRMS (FAB) 450.1233. 
EXAMPLE 250 (R)-N-[5-((Benzyl[(methoxy)carbonyllmethyl)amino)-l,3,4- 

thiadiazol-2-yl]-8-hydroxy-7-quinolinecarboxamide monohydro- 
chloride (Y-125) (Refer to Chart Y): 
25 According to GP II, starting from anhydride U-l (200 mg), pyridinium 

chloride (42 mg), N-(2-amino-l,3,4thiadiazo-5-yl)-D-phenylalanine methyl ester W- 
102 (103 mg), and CHC1 S (8 mL), amide Y-125 is obtained as a yellow powder (105 
mg). 

Physical characteristics are as follows: 
30 'H-NMR ((1,,-DMSO, 300 MHz) 8 8.98, 8.86, 7.50, 8.12, 7.94, 7.40, 7.27, 4.59, 

3.14,3.06. 

"C-NMR (d 6 -DMSO, 75 MHz) 8 172.18, 167.06, 162.24, 145.07, 143.62, 
137.14, 134.41, 132.52, 129.65, 129.27, 128.81. 127.23, 124.36, 115.11. 113.94, 58.44, 
52.56, 37.41. 

35 MS (EI) m/z 449 (M*), 390, 372, 358, 287, 187, 172, 116. 
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HRMS (FAB) 450.1233. 
EXAMPLE 251 N-[5^|l,3-Beiuodioxol-5-yl-[(tert-butoxy)carbonyl]methyll- 
amino>-l,3,4-thiadiazol-2-yl]-8-hydro^ 
semihydrate (Y-126) (Refer to Chart Y): 
5 According to GP IV, starting from ester U-3 (131 mg), N-(2-amino-l,3,4- 

thiadia20-5-yl)-2-(l > 3-ben2odioxol-5-yl)glycine tert-butyl ester W-105 (197 mg,), 
DIPEA (0.10 mL) and CH^Cl^ (6 mL). Stirred for 4 h, then overnight with MeOH. 
After adding MeOH, amide Y-126 precipitated as a yellow powder that is filtered 
and dried (120 mg). 
10 Physical characteristics are as follows: 

mp: 227-229°C. 

*H-NMR (d 6 -DMSO, 300 MHz) 8 8.92, 8.63, 8.05, 7.77, 7.25, 6.97, 6.92, 6.02, 
5.21, 1.33. 

13 C-NMR (d 6 -DMSO, 75 MHz), 5 169.80, 147.26, 147.04, 131.92, 130.28, 
15 123.54, 121.02, 108.24, 107.65, 101.12, 81.04, 60.47, 27.43. 

MS (EI) m/z 521 (M*), 465, 447, 420, 249, 172, 56. 
HRMS (FAB) 522.1452. 
Anal. Found: 56.66; H, 4.49; N, 13.30. 
EXAMPLE 252 N-[5-({l,3-Benzodioxol-4-yl-[(tert-butyloxy)carbonyl]methyl} 
20 amino)-l,3 f 4-thiadiazol-2-yl]-8-hydroxy-7-quinolinecarboxamide 

semihydrate (Y-127) (Refer to Chart Y): 
According to GP IV, starting from ester U-3 (133 mg), N-(2-amino- 1,3,4- 
thiadiazo-5-yl>2-(l,3-benzodioxoW-yl)glycine tert-butyl ester W-108 (200 mg,), 
DIPEA (0. 10 mL) and CHaClj (6 mL), stirred for 4 h, then overnight with MeOH. 
25 The solution is diluted with some CHaCL,, washed with sat. NaHC(VH 2 0 (Ix) and 
an aq. buffer sol. at pH 4 (Ix), an emulsion formed that separated slowly into two 
phases. The org. phase is dried over MgS0 4 , filtered and the solvent removed under 
reduced pressure. The residue is triturated with AcOEt, filtered and dried. Amide 
Y-127 is obtained as a yellow powder (140 mg). 
30 Physical characteristics are as follows: 

*H-NMR (d a -DMSO, 300 MHz) 8 8.88, 8.65, 8.20, 8.05, 7.83, 7.26, 7.00-6.80, 
6.05, 5.42, 1.33. 

l3 C-NMR (de-DMSO, 75 MHz) 5 168.86, 159.12, 147.08, 145.22, 131.94, 
128.37, 123.59, 121.77, 119.90, 117.96, 113.57, 108.53, 101.04, 81.36, 54.93, 27.41. 
35 MS (FAB) m/z 522 (MH*), 598, 466, 420, 249, 57. 
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HRMS (FAB) 522. 1447. 
EXAMPLE 253 N-{5^(l,3 r Beiuodioxol-5«ylmethyl)amino]-l,3,4-thiadiazol-2-yH 
8-hydroxy-7-quinolinecarboxamide (Y-128) (Refer to Chart Y): 
According to GP IV, starting from ester U-3 (85 rag), 2-amino-5-f N-( 1,3- 
5 benzodioxol-5-ylmethyl)amino]-l,3,4-thiadiazole X-109 (90 mg), DIPEA (70 \iL) and 
CILjCla (4 mL). Stirred for 20 h, then for 5 h with MeOH. After adding MeOH, a 
yellow precipitate appears, that is filtered and dried (40 mg); this precipitate proved 
to be the not quite pure amide Y-128 and was not further purified due to its low 
solubility. 

10 Physical characteristics are as follows: 

mp: 280-282°C. 

.■ *H-NMR (d 6 -DMSO ( 300 MHz) 8 8.86, 8.53, 8.02, 7.85, 7.76, 7.22, 6.93, 6.85, 
5.97, 4.34. 

"C-NMR (de-DMSO, 75 MHz), due to the low solubility of the product, an 
15 incomplete set of signals is obtained 5 147.72, 146.73, 133.15, 132.42, 123.95, 121.36, 
121.23, 108.66, 108.54, 101.33. 

MS (EI) m/z 421 (M + ), 270, 250, 208, 172. 150, 135, 116. 
HRMS (EI) 421.0827. 
EXAMPLE 254 (S)-N-[5-({[(tert-Butoxy)carbonyl].[4-hydroxybenzyl]methyl}- 
20 amino)- l,3,4-thiadiazol-2-yl]-8-hydroxy-7-quinolinecarboxamide 

(Y-129) (Refer to Chart Y): 
According to GP IV, starting from ester U-3 (500 mg), N-(2-amino- 1,3,4- 
thiadiazol-5-yl)tyrosine tert-butyl ester X-110 (720 mg), DIPEA (0.36 mL) and 
CH 2 C1 2 (10 mL). Stirred for 7 h, then overnight with MeOH. The solvent is almost 
25 completely removed until a consistent precipitate appeared that is filtered, washed 
with AcOEt and MeOH and dried tinder high vacuum. The product obtained as a 
yellow powder (0.53 g) was a not unpurified mixture of amide Y-129 (80 mol% by l H- 
NMR) and acetylated product (20 mol%). 

Physical characteristics are as follows: 
30 l H-NMR (d 6 -DMSO, 300 MHz) 8 8.85, 8.54, 8.01, 7.90-7.70, 7.30-6.95, 4.60- 

4.30, 3.15-2.85, 1.31. 

MS (ES) m/z Neg. mode: 506 (MH + ), 548 (acetylated product + H*). 
EXAMPLE 255 (S)-N-[5-({5-[BenzoxyJamido-l-r(tert-butoxy)carbonyl]pentyl}- 

amino)-l,3,4-thiadiazol-2-ylJ-8-hydroxy-7-quinolinecarboxamide 
35 (Y-130) (Refer to Chart Y): 
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According to GP IV, starting from ester U-3 (500 mg)), N 1 -(2-amino-l,3,4- 
thiadia2ol-5-yl)-N a -[(ben20xy)carbonylllysine tert-butyl ester X-l 11 (0.93 g), DIPEA 
(0.36 mL) and CHaCLj (10 mL). Stirred for 7 h, then overnight with MeOH. The 
solvent is almost completely removed until a consistent precipitate appears. It is 
5 filtered, washed with AcOEt and MeOH and dried. A yellow foam is obtained (0.50 
g) that proved to contain about 90 mol% ( J H-NMR) of amide Y-130. 
Physical characteristics are as follows: 

l H-NMR (de-DMSO, 300 MHz) 5 8.76, 8.35, 7.95, 7.65-7.50, 7.35-7.20, 7.02, 
4.98, 4.15-4.05, 2.97, 1.69, 1.38, 1.23. 
10 l3 C-NMR (d r DMSO, 75 MHz) 5 171.76, 162.63, 155.98, 145.51, 138.21, 

137.14, 131.94, 128.22, 127.77, 127.61, 122.97, 122.41, 80.37, 64.99, 56.82, 53.39, 
31.16, 28.96, 27.56, 22.57. 

MS (FAB) m/z 607 (MET), 551, 288, 172. 
HRMS (FAB) 607.2345. 
15 EXAMPLE 256 (S)-N-[5-({l-[(tert-Butoxy)carbonyl]-3-methylbutyl}amino)-l,3,4- 

thiadiazol-2-yl]-8-hydroxy-7-quinolinecarboxamide monohydrate 
(Y-131) (Refer to Chart Y): 
According to GP IV, starting from ester U-3 (0.97 g)) f N-( 2 -amino- 1,3,4 - 
thiadiazol-5-yl)leucine tert-butyl ester X-112 (1.18 g), DIPEA (0.70 mL) and CH 2 C1 2 
20 (20 mL). Stirred for 7 h, then overnight with MeOH. Amide Y-131 appears as an 
orange precipitate that is filtered, washed with AcOEt and dried under high vacuum 
(440 mg). 

Physical characteristics are as follows: 
mp: 214-5°C 

25 l H-NMR (d 6 -DMSO, 300 MHz) 8 8.87, 8.61, 8.05, 7.83-7.65, 7.24, 4.14, 1.85- 

1.70, 1.65-1.50, 1.38, 0.92, 0.87. 

"C-NMR (d r DMSO, 75 MHz) 8 172.62, 165.76, 163.20, 159.98, 152.80, 
145.62, 140.75, 137.60, 132.45, 128.73, 124.05, 113.91, 113.02, 80.99, 55.96, 40.96, 
28.10,24.95, 23.09, 19.01. 
30 MS (EI) m/z 457 (M + ), 356, 345, 213, 172, 116, 89, 57. 

HRMS (EI) 457.1781. 

Kar-Fischer titration: 3.43% water (0.90 eq). 
Anal. Found: C, 55.53; H, 6.02; N, 14.59. 
EXAMPLE 257 (S)-N-(5-{2-[(tert-Butoxy)carbonyl]pyrrolidin-N-yl]- 1,3,4- 
35 thiadiazol-2-yl)-8-hydroxy-7-quinolinecarboxamide semihydrate 
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(Y-132) (Refer to Chart Y): 
According to GP IV, starting from ester U-3 (710 nag), N-(2-amino- 1,3,4- 
thiadiazol-5-yl)proline tert-butyl ester X-113 (816 mg), DIPEA (0.51 mL) and CHjjCla 
(14 mL). Stirred for 7 h, then overnight with MeOH. Amide Y-132 is obtained as 
5 an orange precipitate that is filtered, washed with AcOEt and dried under high 
vacuum (955 mg). 

Physical characteristics are as follows: 

mp: Turned white between 220°C and 250°C, then decomposed between 
285°C and 290°C. 

10 A H-NMR (d 6 -DMSO, 300 MHz) 5 8.87, 8.65, 8.05, 7.82. 7.22 f 4.28, 3.55-3.45, 

2.40-2.20, 2.10-1.95, 1.39. 

13 C-NMR (d 6 -DMSO, 75 MHz) 5 171.57, 163, 160.42, 145.05, 141.5, 137, 
132.56, 128.94, 124.10, 113.67, 112.29, 81.40, 62.74, 50.80, 30.66, 28.09, 24.04. 
MS (EI) m/z 441 (M*), 340, 172, 116, 57. 
15 HRMS(EI) 441.1472. 

Karl-Fischer titration: 2.09% water (0.55 eq). 
Anal. Pound: C, 56.03; H, 5.32; N, 15.56. 
EXAMPLE 258 (S)-N-[5-( { l-[(tert-Butoxy)carbonyl]-3-[methylmercapto]propyl}- 
amino)- l,3,4-thiadiazol-2-yl]-8-hydroxy-7-quinolinecarboxamide 
20 monohydrate (Y-133) (Refer to Chart Y): 

According to GP IV, starting from ester U-3 (450 mg), N-(2-amino- 1,3,4- 
thiadiazol-5-yl)methionine tert-butyl ester X-114 (0.60 g), DIPEA (0.33 mL) and 
CHijCla (10 mL). Stirred for 7 h, then overnight with MeOH. The orange-red amide 
Y-133 is filtered, washed with AcOEt and dried under high vacuum (0.60 g). 
25 Physical characteristics are as follows: 

mp: 204-205°C. 

'H-NMR (d 6 -DMSO, 300 MHz) 5 8.87, 8.61, 7.79, 7.23, 4.29, 2.57, 2.05, 2.05- 
1.90, L39. 

l3 C-NMR (d fl -DMSO, 75 MHz) 5 171.50, 162.89, 162.86, 159.75, 145.20, 
30 140.35, 137.18, 137.14, 132.17, 128.47, 123.76, 113.55, 112.54, 80.98, 56.08, 31.19, 
29.69, 27.70, 14.67. 

MS (EI) m/z 475 (M + ), 401, 327, 270, 213, 172, 116, 61. 
HRMS (FAB) 476.1427. 

Karl-Fischer titration: 3.40% water (0.92 eq.). 
35 Anal. Found: C, 51.12; H, 5.46; N, 13.99. 
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EXAMPLE 259 (S)-N-[5^{l^(tert-Buto^)carlMnyl]-2-indol-3-yleth^}ainino)- 
l,3,4-thiadiazol-2-yl>8-hydro^-7-quinolinecarb<oaniide 
monohydrate (Y-134) (Refer to Chart Y): 
According to GP IV, starting from ester U-3 (500 mg), N-(2-amino- 1,3,4- 
5 thiadiazol-5-yl)tryptophane tert-butyl ester X-115 (770 mg), DIPEA (0.36 mL) and 
CHaCla (10 mL). Stirred for 7 h, then overnight with MeOH. Amide Y-134 is 
obtained as a yellow precipitate that is filtered, washed with AcOEt and dried under 
high vacuum (0.52 g). 

Physical characteristics are as follows: 
10 »H-NMR (d 8 -DMSO, 300 MHz) 8 10.90, 8.87, 8.58, 8.04, 7.84, 7.77, 7.53, 7.33, 

7.23, 7.17, 7.06, 6.98, 4.48, 3.20-3.10, 1.27. 

"C-NMR (d 6 -DMSO, 75 MHz) 8 171.77, 165.79, 162.99, 160.04, 152.93, 
145.67, 140.62, 137.69, 136.57, 132.44, 128.70, 127.68, 124.34, 124.02, 121.44, 
118.85, 118.77, 113.93, 113.04, 111.87, 109.91, 80.01, 58.39, 48.86, 27.98. 
15 MS (FAB) m/z 531 (MH*), 475, 288, 172. 

HRMS (FAB) 531.1841. 
Karl-Fischer titration: 2.61% water (0.79 eq.). 
Anal. Found: C, 59.24; H, 5.13; N, 15.13. 
EXAMPLE 260 (S)-N-(5-{l-[(tert-Butoxy)carbonyl]-2-t4-(tert-butoxy)phenyl]- 
20 ethyl}amino)-l,3,4-thiadiazol-2-yl]-8-hydroxy-7-quinoline- 

carboxamide monohydrate (Y-135) (Refer to Chart Y): 
According to GP IV, starting from ester U-3 (500 mg), N-(2-amino- 1,3,4- 
thiadiazol-5-yD-0 7 -tert-butyltyrosine tert-butyl ester X-116 (840 mg), DIPEA (0.36 
mL) and CH 2 Clj (10 mL). Stirred for 7 h, then overnight with MeOH. The solvent 
25 is partially removed under reduced pressure until amide Y-135 appears as a 

consistent orange precipitate that is filtered and dried under high vacuum (0.80 g). 
Physical characteristics are as follows: 
mp: 124-125°C (dec). 

'H-NMR (dg-DMSO, 300 MHz) 8 8.84, 8.56, 8.02, 7.77, 7.75, 7.17, 6.87, 4.39, 

30 2.97, 1.27, 1.23. 

"C-NMR (da-DMSO, 75 MHz) 8 170.95, 165.2, 162.29, 160.26, 153.53, 145.16, 
139.66, 137.74, 131.91, 131.57, 129.74, 128.08, 123.45, 123.37, 113.19, 112.07, 80.57, 
77.59, 58.36, 36.77, 28.39, 27.43. 

MS (FAB) m/z 564 (MH + ), 508, 337, 281, 172, 57. 
35 HRMS (FAB) 564.2280. 
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Karl-Fischer titration: 2.25% water (0.72 eq.) 
Anal. Found: C, 59.75; H, 6.01; N, 12.07. 
EXAMPLE 261 (S^N-tS^tl^-IM-Ktert-butoxy^bonyllel^yllamino)- l f 3,4- 

thiadiazol-2-yl]-8-hydroxy-7-quinolinecarboxamide monohydrate 
5 (Y-136) (Refer to Chart Y): 

According to GP IV, starting from ester U-3 (500 mg), N-(2-amino- 1,3,4- 
thiadiazol-5-yl)aspartic acid di-tert-butyl ester X-117 (740 mg), DIPEA (0.36 mL) and 
CHaCla (10 mL). Stirred for 7 h, then overnight with MeOH. The solvent is 
removed under reduced pressure until amide Y-136 precipitates as a fine orange 
10 powder that is shortly triturated with MeOH, filtered and dried under high vacuum 
(0.73 g). 

Physical characteristics are as follows: 

>H-NMR (d 6 -DMSO, 300 MHz) 5 8.87, 8.62, 8.04, 7.81, 7.22, 4.54, 2.77, 2.67, 

1.38. 

15 13 C-NMR (d 6 -DMSO, 75 MHz) 5 169.80, 169.02, 164.80, 162.45, 159.55, 

144.98, 140.43, 131.93, 128.22, 126.74, 123.52, 113.30, 112.28, 81.05, 80.44, 53.60, 
37.24, 27.60, 27.48. 

MS (EI) m/z 515 (M*), 459, 358, 172, 116, 57. 
HRMS (EI) 535.1826. 
20 Karl-Fischer titration: 2.80% (0.82 eq.) 

Anal. Found: C f 53.75; H, 5.71; N, 13.23. 
EXAMPLE 262 N-|24(8-Hydroxyquinolin-7-yl)ainido]-l,3 ? 4-thiadiazol-5-yl)-2- 
benzo-l,3-dioxol-5-ylglycine monohydrotrifluoroacetate (Z-137) 
(Refer to Chart Z.): 

25 According to GP VI starting from N-[5-(ll,3-benzodioxol-5-yl-[(tert-butoxy)- 

carbonyl]methyl)amino)-l,3,4-thiadiazol-2-yl]-8-hydroxy-7-quinolinecarboxamide 
semihydrate Y-126 (72 mg) and TFA (10 mL). Acid Z-137 is obtained as a yellow 
powder (68 mg). 

Physical characteristics are as follows: 
30 mp: 220-230°C (dec). 

l H-NMR (d 6 -DMSO, 300 MHz) 5 8.90, 8.67, 8.22, 8.07, 7.84, 7.29, 7.00, 6.93, 
6.01, 5.24. 

13 C-NMR (de-DMSO, 75 MHz) 5: 172.39, 166.26, 162.22, 159.24, 154.22, 
147.86. 147.64, 145.37, 141.93, 136.35, 132.47, 131.10, 128.93, 124.17, 121.66, 
35 114.40. 113.39, 108.78, 108.33, 101.69, 60.44. 
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MS (FAB) m/z 466 (MH*), 288, 123. 
HRMS (FAB) 466.0826. 
EXAMPLE 263 N-{2-[(8-Hydn^quinolin-7-yl)amido]-l,3,4-thiadiazol-5-yl}-2- 
benzo-l,3-dioxol-4-ylglycine monohydrotrifluoroacetate (Z-138) 
5 (Refer to Chart Z.): 

According to GP VI starting from N-[5-({l,3-benzodioxol-4-yl-[(tert-butoxy)- 
carbonyl]methyl}amino)-l,3,4-thiadiazol-2-yl]-8-hydroxy-7-quinolinecarboxaniide 
semihydrate Y-127 (80 mg) and TFA (10 mL). Acid Z-138 is obtained as a yellow 
powder (50 mg). 
10 Physical characteristics are as follows: 

'H-NMR (d s -DMSO, 300 MHz) 8 8.90, 8.68, 8.26, 8.06, 7.83, 7.28, 6.86, 6.06, 
6.05, 5.47. 

18 C-NMR (d 6 -DMSO, 75 MHz) 8 171.57, 166.24, 162.30, 159.21, 154.30. 
147.67, 145.82, 145.32, 142.04, 136.25. 132.47, 128.97, 124.18, 122.33, 120.69, 
15 118.81, 114.44, 113.37, 108.90, 101.62, 54.87. 

MS (FAB) m/z 466 (MH*), 542, 420. 
HRMS (FAB) 466.0830. 
EXAMPLE 264 N-{2-[(8-Hydroxyquinolin-7-yl)amido]-l,3,4-thiadiazol-5-yl)- 

tryptophan monohydrotrifluoroacetate (Z-139) (Refer to Chart 
20 Z.): 

According to GP VI starting from (S)-N-[5-({l-[(tert-butoxy)carbonyl]-2-indol- 
3-ylethyl|aniino)-l,3,4-thidiazol-2-yl]-8-hyc^xy-7-q\iinolinecarboxamide monohydrate 
Y-134 (253 mg) and TFA (15 mL). Acid Z-139 is obtained as a yellow powder (270 
mg). 

25 Physical characteristics are as follows: 

*H-NMR (d 6 -DMSO, 300 MHz) 8 8.91, 8.72, 8.15, 8.08, 7.77, 8.55, 7.30, 7.16, 
7.02,6.95,4.54,3.32,3.14. 

"C-NMR (d 8 -DMSO, 75 MHz) 8 173.29, 166.82, 162.67, 158.91, 154.52, 
145.04, 143.04, 136.54, 135.27, 132.54, 129.13, 127.67, 124.48, 124.27, 121.44, 
30 118.93, 118.69, 114.69, 113.54, 111.89, 109.63. 57.98. 

MS (FAB) m/z 475 (MH*), 551, 529, 305, 172. 
HRMS (FAB) 475.1198. 

Following procedures analogous to those described above, the additional 
compounds of the present invention of Tables 13 and 14 are prepared. 
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TABLE 1 



Compound of 


CMV pol Assay 






Example No. 


Cone (M) 


pol type 


% Inhib 


IC50 uM 






CMV 




10.2 


•i 


O. I OC-nJD 


V/iVlV 


-1 .5 




6 25E-06 


CMV 


22.8 










66.2 








vMV 


94.7 








OtVI V 


98.6 








wivi v 


100 








CMV 




4.3 


2 


o.locHJo 


UMV 


43.6 






D-20b-U0 


V/MV 


59.2 






1 .30E-05 


CMV 


65.7 






2.50E-05 


CMV 


78 






5.00E-05 


CMV 


81 .9 






1 .00E-O4 ■ 


CMV 


83 




3 




CMV 




7.1 




3.13E-06 


CMV 


20.5 






6.25E-06 


CMV 


36.5 






1.30E-05 


CMV 


75.7 






2.50E-05 


CMV 


97.8 






5.00E-05 


CMV 


100.1 






1.00E-04 


CMV 


100.2 








CMV 




3.9 


4 


3.13E-06 


CMV 


48.4 






6.25 E-06 


CMV 


48 






1.30E-05 


CMV 


61.1 






2.50E-05 


CMV 


59.3 






5.00E-05 


CMV 


47.6 






1.00E-04 


CMV 
CMV 


51.9 


3.1 




3.13E-07 


CMV 


7.2 






6.25E-07 


CMV 


15.1 






1.25E-06 


CMV 


22.6 






2.50E-06 


CMV 


50.4 






5.00E-06 


CMV 


65.4 






1.00E-05 


CMV 


75.1 


5.1 






CMV 






7.81 E-07 


CMV 


4.1 






1.56E-06 


CMV 


20.6 






3.13E-06 


CMV 


42.8 






6.25E-06 


CMV 


58.1 






1.30E-05 


CMV 


69.7 






2.50E-O5 


CMV 


85.6 
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Compound of 


CMV pot Assay 


QJL Inhth 


IC50 uM 


Example No. 


Cone (M) 


pol type 


5 




CMV 




C ft 




o i4r rye 


LhvIV 


29.1 






C ICC AC 


v/Niv 


44 






•4 one nc 

1 .3UC-05 


UMv 








2.50E-O5 


UMV 


Of •£ 






5.00E-O5 


CMV 








1.00E-04 


CMV 


OA T 








CMV 




4.1 


6 


3.13E-06 


CMV 








6.25E-06 


CMV 


59 






1.30E-05 


CMV 


81.1 






2.50E-O5 


CMV 


95.1 






5.00E-05 


CMV 


98.6 






1.00E-04 


CMV 


99.6 








CMV 




6.9 


7 




CMV 


29.6 






6.25E-06 


CMV 


47.2 






1 30E-05 


CMV 


64.2 






2.50E-05 


CMV 


83.1 






5.00E-05 


CMV 


90.6 






1.00E-04 


CMV 


94.7 




o 




CMV 




20.1 


o 


3.13E-06 


CMV 


19.3 






6.25E-06 


CMV 


33.4 






1.30E-05 


CMV 


38.1 






2.50E-O5 


CMV 


52 






5.00E-05 


CMV 


59.6 






1.00E-04 


CMV 


7 1 




9 




CMV 


45.6 


2.5 


3.13E-06 


CMV 






6.25E-06 


CMV 


80.3 






1.30E-G5 


CMV 


93.3 






2.50E-05 


CMV 


96.3 






5.O0E-O5 


CMV 


99.2 






1.00E-04 


CMV 


98.8 
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Compound of 


CMV DO 


Assay 




IC50 uM 


Example No. 


Cone (Mi 


do) tVD8 


% Inhib 


10 




CMV 




19 


3.13E-06 


CMV 


-8.6 






6.25 E-06 


CMV 


r> ft 






1 30E-05 


CMV 


28.4 






2 50E-05 


CMV 


77.7 






5.00 E-05 


CMV 


95.8 






1 .OOE-04 


CMV 


98.6 




11 




CMV 




l .3 




3.13E-06 


CMV 


66 






6.25E-06 


CMV 


90.5 






1.30E-05 


CMV 


95.1 






2 50E-05 


CMV 


98.2 






5.00E-05 


CMV 


97.9 






1. OOE-04 


CMV 


98.3 




12 




CMV 




15.9 


3 13E-06 


CMV 


-2.5 






6.25E-06 


CMV 


3.8 


-> 




1.30E-05 


CMV 


38.6 






2.50E-05 


CMV 


85 






O.UUC~VJ3 


wIVI V 


99.4 








CMV 


99.3 




1 Q 




CMV 


-12.5 


> 100 


lo 


3.13E-006 


CMV 






6.25E-006 


CMV 


15.4 






1.30E-005 


CMV 


16.8 






2.50E-005 


CMV 


26.3 






5.00E-005 


CMV 


17.3 






1.00E-O04 


CMV 


33.8 








CMV 




23.4 


14 


3.13E-06 


CMV 


-4.4 






6.25E-06 


CMV 


5.5 






1.30E-05 


CMV 


42.4 






2.50E-05 


CMV 


59.3 






5.00E-05 


CMV 


69.9 






1.00E-04 


CMV 


84.5 
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5 



Compound of 


CMV doI Assav 




Pvamnfa No 


Cone (M) 


pol type 


% Inhib 


IC50 uM 


15 




CMV 




1.6 




3.13E-07 


CMV 


12.9 






6.25E-07 


CMV 


19.7 






1.25E-06 


CMV 


43 






2.50E-06 


CMV 


70.2 






5.00E-06 


CMV 


87.1 






1.00E-O5 


CMV 


93.4 




16 




CMV 




5.8 


3.13E-06 


CMV 


18.2 






6.25E-06 


CMV 


46.3 






1.30E-O5 


CMV 


87.7 






2.50E-05 


CMV 


96.6 






5.00E-05 


CMV 


95.6 






1.00E-04 


CMV 


90.4 





f 
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TABLE 2 



Example No. 


Cone (M) 


poltype 


% Inhib 


IC50 uM 


17 




CMV 




11.3 




o. 106-UU0 




U. / 






6.256-006 


CMV 


26.4 






1.30e-005 


CMV 


57.1 






2.50e-005 


CMV 


89 






5.006-005 


CMV 


95.5 






1.006-004 


CMV 


97.5 




18 




CMV 




27.9 




J.106-UUO 


CMV 


0.0 






6.256-006 


CMV 


14.9 






1.306-005 


CMV 


13.9 






2.506-005 


CMV 


51.7 






5.006-005 


CMV 


79.6 






1.006-004 


CMV 


91.8 




19 


3.13e-006 


CMV 


11.8 






c pen nnc 


CMV 








1.306-005 


CMV 


28.9 






2.506-005 


CMV 


56.6 






5.006-005 


CMV 


69.1 






1.006-004 


CMV 


83.9 








CMV 




23.6 


20 




CMV 




14.5 




3.136-006 


CMV 


10.9 






6.256-006 


CMV 


25.5 






1.308-005 


CMV 


41.3 






2.506-005 


CMV 


73.2 






5.006-005 


CMV 


92 






1.006-004 


CMV 


95.4 








CMV 




7.5 




3.136-006 


CMV 


33.5 






6.256-006 


CMV 


43.4 






1.306-005 


CMV 


57.2 






2.506-005 


CMV 


85.2 






5.006-005 


CMV 


94.4 






1.006-004 


CMV 


96.6 








CMV 




12.6 




3.136-006 


CMV 


17.6 






6.256-006 


CMV 


35.3 






1.306-005 


CMV 


45.1 






2.506-005 


CMV 


69.9 






OAJUXj~\JUO 


wlWV 


on a 






1.006-004 


CMV 


97.9 




22 




CMV 




8.6 




3.136-006 


CMV 


13.2 






6.25e-O06 


CMV 


33.3 






1.306-005 


CMV 


68.9 






2.506-005 


CMV 


90.7 






5.009-005 


CMV 


96.7 






1.006-004 


CMV 


98.2 








CMV 




4.5 




3.136-006 


CMV 


43.3 






6.256-006 


CMV 


51.5 






1.306-005 


CMV 


78.3 
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TABLE 2 (CONTINUED) 



example img.. 


UUlib \JVl y 


nnl t\/nA 


% tnhib 


IC50 uM 
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wIVI V 
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WlVl V 


Qfl'fi 

SO.Q 








wIVIV 


QQ 7 




23 




CMV 




2 




O.I Otr"UUO 


wlVlV 










wm V 


Qfl Q 






1 .OUtJ-UUO 


wm V 


Qfl fl 
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WIVI V 


QQ 4 








HMV 
wiviV 


QQ 4 








wlVlV 


Qfl 1 








UMV 




o. 1 




3.136-Qu7 


UMV 


lb. J 






0.256-vU/ 


UMV 








1 .256-OQO 


OMV 


14./ 








UMV 


1A ft 
O*».0 






O.UUOnJUD 


WlVl V 


ft** Q 






1 f>A^ nne 

i .uue-uuo 


WlVl V 


QQ Q 




24 




CMV 




>100 




0. 1 OtWJO 


WlVl V 


7 Q 








wIVl V 


O 
O 






1 .OUB-UUD 


wIVl V 


Q Q 






2.oU6-uuo 


wlVlV 


Q A 

o.y 






o.uue-uuo 


UMV 








1 .0U6-UU4 




-U.J 








CMV 




4.5 




3.138-006 


CMV 


36.5 






D.Z06-UUD 


wlVl V 


oo.** 






1 .OU6-UUO 


wIVl V 








O CftA Af>C 

^.Due-uuo 


wivl v 


07 ^ 






c nnA nnc 

o.uu©-uuo 


wMV 


QQ ^ 








WlVl V 


Qfl A 




25 


3.136-006 


CMV 


48.7 






6.25e-006 


CMV ' 


63.3 






1 A nA r\/\c 


wMV 


D*7.*» 






i:.OUo*UuO 


wMV 


7fi R 
r D.D 








pmv 

WlVl V 


R3 7 








WlVl V 


A7 fi 








WIVl V 




3.6 


26 




CMV 




4.6 




3.136-006 


CMV 


32.1 






6.256-006 


CMV 


60.2 






1 .30e-005 


CMV 


79.5 






2.506-005 


CMV 


86.4 






5.006-005 


CMV 


87.8 






1.006-004 


CMV 


90.1 




27 




CMV 




14.8 




3.13e-006 


CMV 


27.2 






6.256-006 


CMV 


36.6 






1.306-005 


CMV 


33.5 






2.50e-005 


CMV 


58.7 






5.006-005 


CMV 


93.5 






1.006-004 


CMV 


96.7 
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Example No. 


wonc v M i 


nnl tx/nA 

poi typo 


70 II II IIM 


IC50 uM 


28 




CMV 




5.5 




o. 1 06HJUO 


OM V 


9ft 1 








OMV 








l .oUe-uuo 


OMV 


7ft 3 






£.o06HjUD 




Q3 






9.UU8-UUO 


OMV 


Q4 ft 






l.QQ6-v04 


uviv 






29 




CMV 




18.3 


o 1 Qy* nnc 
o. 109-UOO 


OmV 


40.9 






e oca nnc 


OrVi v 








l .OU6-UUO 


pu\/ 
UMV 










UMV 


AA A 






c nn« nnc 
5.006-005 


UMV 








4 nn« nnii 

1 .u08-uo4 


OHM/ 

OMV 
CMV 


71 4 


40.1 




3.13e-006 


CMV 


27.3 








OMV 


97 *\ 






1 .*506-U05 


OMV 


*39 Q 






^.OU6-UUD 


L/MV 


49 






O.OU6-UUO 


OMV 


4*i ft 






i ,uue-iju*t 


OIVIV 


64 




30 




OMV 


49 ft 


4.3 


3.136-OOD 


OMV 






6.256-OOb 


OMV 








1 .308-005 


OMV 


7** A 






n cn« nnc 
2*506-005 


OMV 


Of .9 






5.006-O05 


OMV 








4 nn« nn>i 
i .006-004 


OMV 


Q7 




31 




CMV 




< 3.1 




O.loe-UUO 


OMV 


ft9 Q 






0.2o8-OUo 


OMV 








1 .308-005 


OMV 








n en» nnc 

2.508-005 


OMV 


Q7 ft 






5.006-005 


CMV 


Q7 Q 






1.008-004 


OMV 


Q7 *4 


3.7 






CMV 






3.136-007 


OMV 


-7 0 






c ncn nn7 
6.258-007 


OMV 








4 nCn nnc 
1 .258-006 


OMV 


OO 7 






n en«_nne 


OMV 


**ft ^ 






5.008-006 


CMV 


55 






1.00e-005 


CMV 


86.2 




32 




CMV 




< 3.1 


3.138-006 


CMV 


75.1 






6.258-006 


CMV 


89.1 






1.30e-005 


CMV 


94.6 






2.508-005 


CMV 


96.3 






5.008-005 


CMV 


97.5 






1.008-004 


CMV 
CMV 


98.2 


4.7 




3.138-007 


CMV 


-14.4 






6.250-007 


CMV 


9.8 






1.258-006 


CMV 


20.6 






2.50e-006 


CMV 


30.4 
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Example No. 


Cone (M) 


poltype 


% Inhib 


IC50 uM 


32 


5.00e-O06 
1.006-005 


CMV 
CMV 


47.9 
85.2 




33 


3.136-006 
6.25e-006 
1.306-005 
2.506-005 
5.00e-005 
1 .00e-004 


OOOOOOO 


-10.5 
38.7 
45.7 
78 
87.9 
95.4 


12.8 
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Example No. 


Concentration (uM) 


% Inhibition 


IC M (uM) 




34 


100 


97 


17.2 






50 


54 








25 


63 








12.5 


57 








6.25 


21 






35 


100 


96 


10.0 






50 


89 








12.5 


44 








6.25 


41 








3.13 


31 




36 


200 


19 


>200 




100 


3 






50 


15 






25 


0 






12.5 


6 






6.25 


-3 






3.13 


-1 




37 


100 


55 


72.3 




50 


50 






25 


21 






12.5 


12 






6.25 


3 
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Example No. 


Concentration (uM) 


% Inhibition 


IC M (uM) 




38 


100 


97 


10.5 


5 




50 


96 








25 


62 








12.5 


58 








6.25 


36 






39 


200 


90 


21.6 


10 




100 


71 








50 


79 








25 


41 








12.5 


43 








6.25 


28 




15 




3.13 


16 






40 


100 


94 


13.7 






50 


80 








25 


53 








12.5 


47 




20 




6.25 


36 








3.13 


22 
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% Inh - 


'IC50 


Example No. 


uunc \uivij 


AV 


(AV) 




2.006+000 


56.0 


0.5 


*T 1 


1.008+001 


92.0 




5.006+001 


78.0 






4.006+001 


76.0 


1.4 




2.006+001 


76.0 




4.006+000 


70.0 






o.UU&HJU 1 


W9>V 






4.006+001 


99.0 


3.8 




2.006+001 


86.0 


3.8 




8.006+000 


78.0 


3.8 




4.006+000 


65.0 


3.8 




8.006-001 


0.0 


3.8 




8.00e-001 


0.0 


5.2 


42 


4.00e+000 


51.0 


5.2 




2.006+001 


88.0 


5.2 




4.006+001 


92.0 


5.2 




4.006+001 


99.0 


<0.1 




2.006+001 


99.0 


<0.1 




4.006+000 


89.0 


<0.1 


•to 


8.006-001 


65.0 


0.12 


4.006+000 


77.0 


0.12 




2.006+001 


90.0 


0.12 




4.006+001 


85.0 


0.12 




4.006+001 


81.0 


0.44 




4.006+000 


88.0 


0.44 




8.00e-001 


43.0 


0.44 




4.006-001 


50.0 


0.44 




£.UU6+UU1 




<0 5 




1.006+001 


99.0 


<o!s 




5.006+000 


99.0 


<0.5 




2.50e+000 


99.0 


<0.5 




1.256+000 


87.0 


<0.5 


44 


8.006-001 


23.0 


2.7 




4.006+000 


65.0 


2.7 




2.006+001 


88.0 


2.7 




4.006+001 


93.0 


2.7 




4.006+001 


44.0 






2.006+001 


43.0 






4.006+000 


59.0 






8.006-001 


58.0 




45 


8.006-001 


39.0 


1.2 


4.006+000 


75.0 


1.2 




2.006+001 


83.0 


1.2 




4.006+001 


89.0 


1.2 
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TABLE 5 



Exam old No 


Cone (M\ 




% Inhib 

/V II II II w 


IC50 uM 




5.008-005 


CMV 


67.1 






46 


1 OOe-004 

1 • WW ww^ 


CMV 


A3 9 

ww.£ 








2 50e-005 


CMV 


54.2 










CMV 

wrvi v 






23.3 




3 13A-0GR 


WIVI V 












WfVIV 












omv 

wiviv 








47 


w. 1 wO^UU 


WIVI V 


7fi R 






w*<bww^U ww 


flMV 
wivi v 


R1 1 

w 1 .O 








1 30&-005 


WIVI V 










2 50A-O05 

fc.WWU WWW 


CMV 

WIVIV 


RQ 4 








5 00&-OO5 

w. www— www 


wivi v 


RR Q 








1.006-004 


CMV 


73.1 










CMV 






0.35 






WlVI V 


<; r 








1 .wOtJ-ww/ 


wIVI V 


on 








o. lotruu/ 


CMV 
wmv 


*fO.D 










ruw 
wmV 


7ft 7 










r*MV 
wmv 


flA R 










PMV 
WlVI V 


QA Q 

w**.w 








1 9RA-fiftR 


PMV 


QR A 
wO.*r 










WIVI V 


QR 7 










fiMV 
WIVI V 


QR 1 
3D. 1 










nMV 

vm V 


QR R 








fi PRa-007 


fiMV 
WIVI V 


Q** 2 










r;Mv 

WIVI V 




< 


0.3 




w. lotnw/ 


viVI V 


fin r 










CMV 






U.W 


48 


w. 1 JD wu / 


WmV 


R 






6 25a-OD7 

w»fc ww^ww « 


CMV 

WIVI V 


R1 ^ 
w 1 • w 








1 25A-00R 


HMV 

WIVI V 


77 2 










CMV 


A7 9 








5 006-006 

W • Www WWW 


CMV 


91.8 








1 006-005 

1 • www www 


CMV 


95.6 








3 136-006 

W • I WW www 


CMV 


Q7 2 








6 25A-0QR 

W r^WW WWW 


CMV 

WIVI V 


QR A 










f!MV 

WlVI V 


Q7 R 








o RHA-nnR 


WlVI V 


Q7 A 

9 / .w 








w .wwv^www 


r:MV 

WIVI V 


an r 








1 rtOA-nfM 
1 .ww9~ Vw*+ 


WIVI V 


Q7 A 










Cmv 

WIVI V 




< 


3.1 




3.136-006 


CMV 


95.2 






49 


6.256-006 


CMV 


96 








1.306-005 


CMV 


97 








2.506-005 


CMV 


97.3 








5.00e-005 


CMV 


97.2 








1.006-004 


CMV 


98.4 










CMV 




< 


3.1 






CMV 






0.6 




3.136-007 


CMV 


41.2 








6.256-007 


CMV 


49.3 








1.256-006 


CMV 


66.8 








2.508-006 


CMV 


85.5 








5.006-006 


CMV 


92.8 








1.006-005 


CMV 


96.1 
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TABLE 5 (CONTINUED) 



PCT/US97/15310 



FYflmnlfl Mo 


Cone (M) 


pol type 


% Inhib 


IC50 uM 


50 


5.008-005 


CMV 


y<£.o 




1.00e-004 


CMV 


95.6 






2.506-005 


CMV 


80.9 


< 3.1 






CMV 






3.13e-006 


CMV 


83.7 






6.258-006 


CMV 


91.1 






1.308-005 


CMV 


92.6 






2.508-005 


CMV 


96 






5.008-005 


CMV 


97.1 






1 .008-004 


CMV 


97.7 


1.2 






CMV 






3.138-006 


CMV 


23.2 






6.258*006 


CMV 


34.9 






1.308-005 


CMV 


40.1 




51 




CMV 






3.138-006 


CMV 


97.1 






6.258-006 


CMV 


96.6 






1.308-005 


CMV 


96.8 






2.508-005 


CMV 


96.9 






5 008-005 

W* WW W^^^^r W^ 


CMV 


97.9 






1.008-004 


CMV 


98.7 


0.17 






CMV 






3 13e-006 

w« l Ww www 


CMV 


60.2 






6.256-006 


CMV 


86.7 






1 .308-005 


CMV 


94.2 






2.508-005 


CMV 


98.2 






5.008-005 


CMV 


98.7 






1.008-004 


CMV 


98.4 




52 




CMV 




i 1 


3 138-006 

W* ■ w^w ww\/ 


CMV 


97.4 






6.256-006 


CMV 


98.4 






1 308-005 


CMV 


98.9 






2 506-005 


CMV 


98.7 






5 OOe-005 

v»vww WWW 


CMV 


98.5 






1 008-004 

1 .WWW WW^ 


CMV 


98.6 


0.17 






CMV 






3 138-006 

W* 1 ww w^*w 


CMV 


59.7 






6.258-006 


CMV 


84.6 






1 308-005 

1 #www ww^* 


CMV 


95.2 






2 SOa-005 

C • W V w WWW 


CMV 


97.3 






s nOft-005 

JiUUU www 


CMV 


98.7 






1.008-004 


CMV 


99 




53 




CMV 




< 3.1 


3.1 36-006 


CMV 


94.6 






6.256-006 


CMV 


94.2 






1.308-005 


CMV 


94.7 






2.506-005 


CMV 


95.8 






5.006-005 


CMV 


92.7 






1.008-004 


CMV 
CMV 


95.8 


0.3 




3.138-007 


CMV 


46 






6.256-007 


CMV 


68.2 






1 .256-006 


CMV 


84.8 






2.506-006 


CMV 


92.8 






5.00e-006 


CMV 


95.4 
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example no. 




poi type 


70 inniD 


IV*OU Unfl 


53 


1.006-005 


CMV 


94.9 




54 




WwV 




< 0.1 


0.136-006 


^4 J\/ 

UMV 


00.7 






a oc-v /we 

o.25e-00o 


CMV 


94.4 






l.3ue-Q0o 


CMV 


95.1 






2.006-UUO 


UMV 


95.0 






O.UOfHJUO 


CMV 


95.0 






I.QOe-004 


CMV 
CMV 


95.3 


0.3 




3.136-0 07 


CMV 


45.9 






O.ZD6-CD7 


CMV 


77.8 






1 .zod-ouo 


CMV 


89.6 






2.506-006 


CMV 


94.2 






5.006-006 


CMV 


97.3 






I.OOe-005 


CMV 


98.7 




55 




CMV 




31.5 


3.136-006 


CMV 


17.2 






6.256-006 


CMV 


27.4 






1.306-005 


CMV 


27.7 






2.506-005 


CMV 


42.9 






5.006-005 


CMV 


51 .4 






1 .006-004 


CMV 


73.5 




3v 




CMV 




19.7 


3.136-006 


CMV 


27.9 






6.256-006 


CMV 


30 






1.306-005 


CMV 


36.8 






2.506-005 


CMV 


48.4 






5.006-005 


CMV 


59.8 






1.006-004 


CMV 


81 .8 






d.ioe-Ouo 


CMV 


0 n 

-2.9 




O.256-00O 


CMV 


A A 

2.4 






1.306-005 


CMV 


27.9 






A en** Arte 
2.D06-000 


CMV 


40.2 






C AA»» aac 

5.006-005 


CMV 


46.2 






1 .OOe-004 


CMV 


65 






3.136-006 


CMV 


-2.9 






6.256-006 


CMV 


2.4 






1.306-005 


CMV 


27.9 






2.506-005 


CMV 


40.2 






5.006-005 


CMV 


46.2 






1.006-004 


CMV 


65 






3.136-006 


CMV 


-2.9 






6-256-006 


CMV 


2.4 






1 .306-005 


CMV 


27.9 






2.506-005 


CMV 


40.2 






5.006-005 


CMV 


465 






1.006-004 


CMV 
CMV 


65 


49.7 




3.136-006 


CMV 


' -2.9 






6.256-006 


CMV 


2.4 






1.306-005 


CMV 


27.9 






2.509-005 


CMV 


405 






5.006-005 


CMV 


465 






1.006-004 


CMV 


65 




57 




CMV 




8.0 
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Example No. 


Concentration 
(MM) 


% Inhibition 


IC S0 (pM) 




Example 59 


200 


43 


>200 


5 




100 


31 








50 


14 








25 


0 








12.5 


-3 








6.25 


-6 




10 




3.13 


-7 






Example 60 


200 


70 


57.4 






100 


55 








50 


51 








25 


32 




15 




12.5 


31 








6.25 


19 








3.13 


30 






Example 61 


200 


51 


>200 






100 


38 




20 




50 


30 








25 


30 








12.5 


23 








6.25 


15 








3.13 


13 
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Example No. 


Concentration 


% Inhibition 


1 

ICtt OiM) 


Example bz 




AO 


>200 




inn 


oo 






Kn 


14 






9K 


10 






io K 


O 






a ok 


o 
O 






o.lo 


1 




Example 63 


1UU 


Q9 






cn 
OU 


74 






OK 


71 
/ J. 






1 O K 

1Z.D 


4Q 






b.Zo 


QA 
O^b 






o.lo 






Example 64 






29 8 




1 AA 








KH 


7^ 








Afi 






IO K 


9^ 






O.ZD 








3.13 


16 




Example 65 


200 


-8 


>200 




100 


-23 






50 


-23 





-172- 



WO 98/11073 PCT/US97/15310 



Example No. 


Concentration 
(jiM) 


% Inhibition 






25 


-21 






12.5 


-13 






6.25 


-8 






3.13 


-8 




Example 66 


200 


89 


11.0 




100 


86 






50 


64 






25 


57 






12.5 


60 






6.25 


41 






3.13 


32 






200 


88 


17.9 




100 


91 






50 


71 






25 


77 






12.5 


37 






6.25 


30 






3.13 


13 




Example 67 


200 


94 


23.6 




100 


86 






50 


76 






25 


41 






12.5 


25 
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Example No. 


Concentration 
(MM) 


% Inhibition 


IC S0 (»iM) 




6.25 


23 






3.13 


13 
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TABLE 7 





Antiviral Selective 
Polymerase !C50 Values - 


Example Number, Structure 


Polymerase 


IC50 (uM) 


Example 69 

? H ft 

CI 


CMV 


9.7 
9.4 


Example 70 

OH O 
CI 


CMV 


42.8 


Example 71 

CH 3 


CMV 


<3.1 


Example 73 

l^JJk^ H OH 


CMV 


13.3 





CMV Antiviral Assay 


Example Number, Structure 


Cone (uM) 


% Inh - 
AV 


1C50 
(AV) 


Example 72 

OH 0 

kXJ H 


2.00e+001 
4.00e+000 
8.00e-001 


90.0 
41.0 
34.0 


3 
3 
3 


Example 66 

<? H 8 

Uy h kA cl 

CI 


4.00e+001 
2.00e+001 

4.00e^000 
8.00e + 001 

4.006+001 

3.00e+001 

2.006+001 

1.00e+001 

8.00e+000 

4.00e+000 


99.0 
96.0 
12.0 
21.0 
66.0 
52.0 
54.0 
50.0 
35.0 
8.0 


3 
3 
3 
3 

14.1 
14.1 
14.1 
14.1 
14.1 
14.1 
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TABLE 8 



Compound 


MS- 
ESI 
(+) 


MS- 
ESI 
(-) 


NMR (d) (CDC13) 


Slem. Anal. 


75 


332 


330 


8.8, 8.2, 8.1, 7.9, 7.5, 7.4, 
7.3, 7.2, 7.1, 3.9, 3.2 




76 


309 


307 






77 


385 


383 






78 


347 


345 






79 


347 


345 








329 


327 








321 


319 






82 


301 


299 


8.8, 8.2, 7.8, 7.5, 7.4, 3.5, 
1.7, 1.5-1.2, 0.9 




83 


347 


345 






84 


347 


345 






85 


297 


295 






86 


361 


359 


8.8, 8.2, 7.9, 7.5, 7.4, 7.2, 
3.8, 3.1 




87 


325 


323 






88 


313 


311 






89 


293 


291 






90 


293 


291 






91 


313 


311 






92 


309 


307 


8.8, 8.3, 8.2, 7.6, 7.5, 7.4, 
5.0, 4.0, 3.7 
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Compound 


MS- 
ESI 
(+) 


MS- 
ESI 

(-) 


NMR (d) (CDC13) 


Elem. Anal. 




93 


369 


367 








94 


308 


306 








95 


301 


299 


8.8, 8.2, 7.8, 7.5, 7.4, 3.5, 
If? i n i 9 in HQ 






96 


o4o 


OA 1 

o41 






5 


97 


441 


4iJl7 








98 


OT 1 

371 










99 


OOT 










100 


307 


305 








101 


383 


381 






10 


102 


307 


305 








103 


315 


313 


8.8, 8.2, 7.8, 7.5, 7.4, 3.5, 






104 


OIK 

olo 


olo 








105 


olo 


Oil 

oil 








106 


285 


Zoo 






15 


107 




£ol 








108 


285 


OQO 
ZOO 








109 


285 


OQO 

2oo 








i in 




^17 

OX f 








in 


299 


297 






20 


112 


305 


303 








113 


285 


283 
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Compound 


VIS- 
SSI 

;+) i 


MS- 1 
ESI 

[-) 


MMR (d) (CDC13) 


Slem. Anal. 


114 


355 


353 






115 


293 


291 






116 


287 


282 






117 


301 


299 






118 


327 


325 






119 


409 


407 






120 


343 


341 






121 


343 


341 






122 


293 


291 






123 


373 


371 






124 


373 


371 






125 


385 


383 






126 


385 


383 






127 


283 


281 






128 


325 


323 






129 


339 


337 






130 


367 


365 


8.8, 8.2, 8.1. 7.5. 7.4-7.2, 
5.3, 5.0, 4.2 




131 


367 


355 


8.8, 8.2, 8.1, 7.5, 7.4, 7.1, 

O.O, D.l, O.O, O.Z 




132 


404 


402 






133 


323 


321 






134 


457 


455 
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15 



Compound 


MS- 
ESI 
(+) 


MS- 
ESI 
(-) 


NMR (d) (CDC13) 


Elem. Anal. 


135 


396 


394 






136 


315 


313 






137 


287 


285 






138 


331 


329 






139 


347 


345 






140 


347 


345 






141 


391 


389 






142 


407 


405 






143 


405 


403 






144 


417 


415 






145 


444 


442 






146 


285 


283 


8.8, 8.2, 7.9, 7.5, 7.4, 3.4, 
1.9-1.6, 1.4-1.0 


C 71.57, H 7.08, N 9.87 


147 


329 


327 


8.8, 8.2, 7.8, 7.6-7.4, 7.3, 5.2 


C 76.52, H 5.19, N 8.59 


148 


327 


325 


10.0, 8.8, 8.2, 8.0, 7.5, 7.3, 
7.2, 7.1, 3.8, 3.0 


C 65.82, H 4.63, N 8.56 


149 


347 


345 


9.6, 8.8, 8.4, 8.2, 7.7-7.3, 4.8 


C 66.22, H 4.09, N 8.04 


150 


325 


323 


10.0, 8.8. 8.2, 8.1, 7.5, 7.4, 
7.3, 7.2. 7.1, 3.8, 3.2 


C 66.48, H 5.06, N 8.55 


j 151 


287 


285 


10, 8.8, 8.1, 7.8. 7.5, 7.3. 
3.5, 1.7, 1.5-1.2, 0.9 
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CMV pol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 93 

OH o f^^Tl 


0.9 


Example 101 

OH O 


< 1.5 


Example 87 

OH o 

f^T'Sr nh V)v ch 3 

t ^>^k^ 1 CH 3 


1.5 


Example 114 


<3.1 

1.6 

20 
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CMV ml 
Assay - 


Example Number. Structure 


IC50 uM 


Example 117 


1.7 


OH ° ] 








Example 126 


2.2 








4.7 


t^3^ HO 





-181- 



WO 98/11073 



TABLE 9 (CONT'D.) 



PCTAJS97/1S310 





CMV pol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 103 


2.2 


OH 0 








Example 118 

H 3°v CH 


2.3 






Example 120 


< 3.1 


OH O CH 3 (^^l 


2.4 




10.8 
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CMV pol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 124 

Br 
I 


2.6 


. - °9 








Example 125 


2.9 


OH O (C^] 


6.4 


U^JJ^J h6 




Example 121 


3 






Example 143 

CI 


3.1 


OH O ^-^^O 




CI 
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CMV pol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 96 


< 3.1 


OH O 




Example 106 


< 3.1 


OH O f^^^ 




U^JV^J CH 3 


> 10 




Example 129 


3.1 


HO. .OH 
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PCT/US97/15310 





CMV pol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 95 

OH O 

H 3 C^ 


3.2 


Example 147 

HO O f : ^ > *]\ 


3.7 


Example 77 

OH o 


4.5 
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CMVpol 
Assay - 




Example Number, Structure 


IC50 uM 


Example 123 

Br 

OH 0 ^[ 


4.6 


Example 134 

OH O N 


4.9 


Example 98 

OH O 


5 




Example 78 

OH O 


5.2 


i 
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CMV pol 
Assay - 


Example Number, Structure 


ICSO uM 


Example 151 


5.2 


HO O 




Example 82 


5.6 


OH o 








Example 79 


5.6 


OH O 












CI 
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CMV pol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 137 

OH 
'NH 


6.6 


Example 99 

oh 0 f^ 11 ^^ 


6.7 


Example 148 

HO O 


6.9 


Example 104 

OH O F 

06^06 


7.1 
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CMVpol 
Assay - 


Example Number, Structure 


IC50uM 


Example 80 




OH o 


7.1 






Example 81 


7.4 


oh o f 51 ^!! 








Example 111 


7.6 


OH O / A 








Example 110 


7.6 






^ jj^^J NH 
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CMVpol 
Assay - 
Y.Yagi 


Example Number, Structure 


IC50uM 


Example 92 


7.8 


■JUL ~J0 








U^Uv^ HO 




Example 116 

CH a 

I 


7.9 


\ 

OH O N 




JVT JL it JL 
j|^^J CH 3 




Example 119 


8.1 






OH 0 N 








^CH 3 
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CMV pol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 91 


8.1 


OH O 












Example 142 


8.4 


OH O 












Example 97 


8.4 


OH 0 












Example 149 


8.5 


HO O 




.N. Js. .CF 3 
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CMVpol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 105 

OH o 


8.7 


Example 86 

oh o a y^y a 


9 


Example 130 

OH O 


11.3 
9.2 
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CMV pol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 150 

HO O 


9.2 


Example 102 

OH O 


9.3 


Example 144 

OC OH 

OH O 


9.4 


Example 141 

oh o FX rT^ 


9.6 
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CMVpol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 135 


10.8 


O* 




OH cf^i 








H 3 C^ 




Example 75 


11.1 


oh o /T N y^ 






Example 131 


12.1 


HO^^^s. 




OH C>\ 








^^^^ H 3 C 
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CMV pol 
Assay - 


tlX£UTipi6 IMU mot? 1 1 OUUUiUic 


IC50 uM 


Example 145 

OH 0 F p 


12.6 


Example 112 

>L 


13.2 


Example 83 


13.7 


Example 139 

OH O 

CI 




14.6 
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CMV pol 
Assay - 


Example Number. Structure 


IC50 uM 


Example 94 


14.8 










1 II 1 * 

h 3 c 




Example 84 


15.7 


OH 0 
















Example 100 


16.8 


OH O f^\(' 0H * 
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CMV pol 
Assay - 


PyflmnlA Numhpr Structure 


IC50 uM 


Exampte 140 

OH 0 CI 
CI 


17 


Example 138 

OH O 

a 


17.5 


Example 127 


19.2 


Example 128 

OH O 

H 3 C 


19.3 
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CMV pol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 88 

OH 0 


19.7 


Example 76 

.OH 


20.1 


Example 108 

OH O j^^S 


20.6 


Example 97 

OH O 

NH— (CH 2 ) 17 -CH 3 


20.7 
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CMV pol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 85 

OH O 


21.1 


Example 115 

. - °9 


22.2 


Example 136 

OH 0 


22.3 
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CMV pol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 90 

OH o 

CH 3 


22.6 


Example 89 

OH O 


23.2 


Example 109 


23.3 


Example 113 


23.8 
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CMV pol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 146 


24.2 


HO O 








Example 133 


24.3 


OH 0 \ /V 








Example 122 


24.5 


OH O 
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CMV pol 
Assay - 


Example Number, Structure 


IC50 uM 


Example 132 






24.6 
29.4 


NH J 




OH O \ 








CH 3 
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CMV pol Assay 




Example Number, Structure 


Cone (M) 


pol type 


%lnhib 


IC50 UM 


Example 152 

oh o f^^C ^ CH * 


1.006-004 
5.00e-005 

3.136-006 
6.256-006 
1.306-005 
2.506-005 
1.006-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


98.7 
87.6 

2.5 
3.4 
11.8 
43.1 
98.2 


30.1 


Example 153 

oh o r^ir^ 


3.136-006 
6.256-006 
1 30e-O05 
2.506-005 
5.006-005 
1.006-004 
1 .00e-C04 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


7 
6.2 
12.8 
23.1 
28.5 

44 
99.9 


> 100 


• HCt 










Examaple 154 


3.136-006 
6.256-006 
1 .30e-005 
2.506-005 
5.006-005 
1.006-004 
1.006-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


56.8 

90.6 

99.7 

99.8 

100.8 

100.3 

99.9 


1.7 


• Ha 










Example 155 

OH 0 (^{[ 


3.13e-006 
6.256-006 
1.306-005 
2.506-005 
5.006-005 

1.006-004 
1.006-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


2.6 
9.8 
13.6 
26.9 
40.7 
60 
63.8 


68.2 


kj^^ ."ho 










Example 156 _ 

^L^^^ • HCI 


3.13e-007 
6.25e-007 
1.256-006 
2.506-006 
5.0G6-006 
1.006-005 

3.136-006 
6.256-006 
1.306-005 
2.506-005 
5.00e-005 
1.00e-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


13.8 
32.1 
40.9 
57.8 
65.3 
74.6 

78.1 
79.8 
82.9 
83.6 
82.8 
90.8 


1.8 
< 3.1 
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CMV po) Assay 


Example Number. Structure 


Cone (M) * 


pot type 


% Inhib 


IC50 uM 


Example 157 

HX CH, 
oh O rtf^N^^w-^ft^ 


3.13e-006 

O^oeHJUD 

1.30e-005 
2.50e-005 
5.00e-005 
1.00e-004 


OOOOOOO 

iiiilii 


-3.9 
o.o 
6.6 
15.6 
20.5 
57.2 


90 


.HO 










Example 158 

oh o r :?s it' 


3.13e-006 
6.256-006 
1.300-005 
2.50e-005 
5.00e-005 
1 .00e-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


-4.2 
11 9 
39J 
75.6 
96.2 
100 


16.4 


^^^^ •HQ 










Example 159 

O 

OH 0 p^ 525 ^ |-|^ — ^^i* 


3.13e-O06 
6.25e-006 
1.30e-005 
2.50e-005 
5.00e-005 
1 .OOe-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 

wMV 


26.8 
44.1 
55.4 
63.4 
76.3 
86.2 


9.5 


k^k^ . H H a 










Example 160 

^X^s^ •HCI 


3.13e-006 
o^oe-Oub 
1 .30e-005 
2.50e-005 
5.00e-005 
1 .OOe-004 
1.00e-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


3.1 

a a 

30 
82.9 

100 
100.3 
98.7 


16.9 


Example 161 

OH O (^ > \(^ f 
• HO 


3.13e-006 
6.25e-006 
1.30e-005 
2.50e-005 
5.00e-005 
1.00e-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


0.4 
7.1 
8.4 
26.2 
26.5 
59 


82.9 
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CMV pol Assay 



Example Number, Structure 



Cone (M) 



pol type 



%lnhib 



IC50 uM 



Example 1 62 




3.136-006 
6.25e-006 
1.309-005 
2.50e-005 
5.00e-005 
LOOe-004 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



• HC1 



1.1 
6.6 
32.7 
58.1 
68.8 
80.6 



26.3 



Example 163 



OH 0 



NO, 



1.25e-007 
6.25e-006 
1.30e-005 
2.50e-005 
5.00e-005 
1 .009-004 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



-0.2 
10.4 
18.3 
34.6 
50.3 
71.3 



48.4 



Example 1 64 




1 .009-004 

3.139-006 
6.25e-006 
1.30e-005 
2.50e-005 
5.00e-005 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



93.2 

12 
24.4 
45.5 
74.3 
88.1 



14 



Example 165 



OH O 




3.13e-006 
3.13e-006 
6.259-006 
6£5e-006 
1.30e-005 
1.30e-005 
2.509-005 
2.509-005 

5.008- 005 

5.009- 005 
1.009-004 
1.009-004 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



7.8 
29.7 
11.2 
47.1 

9.4 
88.8 
19.5 
102.4 
48.8 

103 
91.1 
102? 



14.7 



Example 166 



oh o r^Y' 0 " 3 



3.139-006 
3.13e-006 
6-25e-006 
6.259-006 
1.309-005 
1.30e-005 
2.509-005 
2.509-005 
5.006-005 
5.00e-005 
1.00e-004 
1.006-004 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



6 
26.3 

2.3 
35.6 

5.8 
69.7 

9.5 
101.8 

18.1 
103.6 
65.6 
102.6 



22.4 
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CMV pol Assay 


PNU/L-number, Structure 




poi type 


TO inniD 


ipcn ..Hi 


Example 167 

OH 

06 




3.136-006 
6.258-006 
1.30e-005 
2.50e-O05 
5.00*005 
1.00e-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


17 
16.6 
41.9 
91.9 
102.8 
102.9 


12.2 


Example 169 

HO 


^ NH 


2.50e-005 

3.13e-006 
6_25e-006 

1 .306-005 
2.50e-005 
5.00e-005 
1 .00e-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


73.7 

13.2 

29.7 
77.9 
98.6 
100 


15.5 


Examle 170 

HO 0 


NH 

JO* 


2.50e-005 

1 .56e-006 
3 13e-006 
6.25e-006 
1.30e-005 
2.50e-005 
5.008-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


90.8 

26 
58 1 
87i3 
97.6 

99 
99.4 


2.4 














Example 171 
HO 




2.50e-005 

1.56e-006 
3.13e-006 
6.25e-006 
1.308-005 
2.50e-005 
5.00e-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


90.6 

10 
15.6 
26.7 
68.5 
96.3 
99.8 


9.2 


Example 172 

OH 

cc 




2.50e-005 

3.13e-006 
6.25e-006 
1.30e-OO5 
2.50e-005 
5.00e-005 
1 .00e-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


'71.5 

9.6 
15.5 
19.9 
59.5 
69.9 
51.4 


32.7 
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CMV pol Assay 



Example Number. Structure 



Cone (M) 



pol type 



%lnhib 



Example 1 73 



2.50e-O05 



CMV 




30.6 



Example 1 74 




5.00e-005 
2.50e-005 
2.50e-005 

1.56e-006 
3.13e-006 
6.25e-006 
1.30o-O05 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



99.6 
98 
96.4 

13.9 
23 
47.4 
87.7 



Example 1 75 



oh o (^^\\ 



2.50e-005 

1.56e-006 
3.13e-006 
6.25e-006 
1.30e-005 
2.50e-005 
5.00e-005 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



85.3 

17.4 
49.8 
85.1 
97.2 
98.3 
99.1 




2.50e-005 

1.56e-006 
3.13e-006 
6.250-006 
1^0e-O05 
2.50e-O05 
5.00e-005 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



91.9 

7.7 
15.2 
11.9 
19.5 
57.3 
91.1 



Example 177 




6.25e-O06 
1.30e-005 
2.50e-005 
5.00e-005 
3.13G-006 
2.50e-005 

1 .56e-006 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



13.1 
23.1 
75.4 
99.1 
11.1 
84 

5.9 



Example 1 78 




2.50e-005 

3.13e-006 
6.25*006 
1.300-005 
2.50e-005 
5.0Oe-O05 
1 .OOe-004 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



79.6 

10.7 
16 
14.4 
37.1 
85.3 
99.7 
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CMV pol Assay 


Example Number, Structure 


Cone (M) 


pol type 


% Inhib 


1C50 uM 


Example 179 


1.00e-004 
5.00e-005 
2.506-005 

3.136-006 
6.256-006 
1.306-005 
2.50e-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


99.2 
98.3 
68 

17.2 
39.8 
78.5 
95.3 


6.9 


Example 180 

O 

OH 0 f^Y° H 


2.506-005 

3.136-006 
6.256-006 
1.30e-O05 
2.50e-005 
5.006-005 
I.OOe-004 


OOOOOOOO 


67.1 

8.9 
15.2 
19.5 
38.9 
77.2 
98.8 


30.5 


Example 1 81 


2.506-005 


CMV 


37.8 




oh o — ^ =::::::> r — — 




















Example 182 


3.136-006 
6.25e-006 
1.30e-005 
2.50e-005 
5.00e-005 
1.006-004 
2.506-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


24.7 
26.3 
30.5 
43 
41.3 
52.7 
41.8 


> 100 


Example 183 

OH 0 ^V^OO 

06^ 


3.136-006 
6.256-006 
1.30e-005 
2.506-005 
5.006-005 
1.006-004 
2.506-005 


OOOOOOOO 


30.8 - 

63 
88.9 

97 
97.8 

98 
42.7 


4.1 
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CMV pot Assay 



Example Number, Structure 



Cone (M) pol type 



%lnhib 



IC50 uM 



Example 184 




2.50e-O05 
5.00e-005 
LOOe-004 

3.13e-006 
6.256-008 
1.30e-0Q5 
2.50e-005 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



87.3 
77.3 
71.8 

31.3 
65.7 
82.9 
37.5 



3.9 




2.508-005 



CMV 



37.6 



Example 186 

ho O 




2.50e-OO5 

1.56e-006 
3.13e-006 
6.25e-006 
1.30e-005 
2.50e-005 
5.00e-005 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



91.3 

23.8 
32.2 
53 
86.3 
98.5 
99.5 



4.9 



Example 187 

ho o 



2.50e-005 



CMV 




30.5 



Example 188 



ho o 




2.506-005 

1.56e-006 
3.136-006 
6.256-006 
1.306-005 
2.506-005 
5.006-O05 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



81.8 

-6 
-5.4 
-0.7 
2.7 
27.6 
83.2 



27.9 
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CMV pol Assay 


Example Number, Structure 


Conc(M) 


pol type 


% Inhib 


IC50 uM 


Example 169 

HO o 


2.50e-005 

1.56e-006 
3.13e-006 
6.25e-006 
1.30e-005 
2.50e-005 
5.00e-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


52 

12.3 
17 
13.3 
40.9 
91.4 
100.9 


13.6 


Example 190 

HO O 


2.50e-005 


CMV 


30.8 




Example 191 

HO O 


2.50e-005 


CMV 


22.3 




Example 192 

HO O 


2.50e-005 

1.56e-O06 
3.13e-006 
6.25e-006 
1.30e-005 
2.50e-005 
5.Q0e-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


76.6 

6.2 
27.6 
32.7 
55.9 
78.5 
85.2 


10.3 


Example 193 

HO O 


2.50e-005 


CMV 


39.3 
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CMV pol Assay 


Example Number. Structure 


Conc(M) 


pol type 


% Inhib 


IC50 UM 


Example 194 

"? M O- 


2.50e-005 

1.56e-006 
3.136-006 
6.256-006 

4 amp 

1.306-005 
2.50e-005 
5.006-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


52.2 

10.8 
17.6 
163 
33.2 
51.1 
75.5 


22.4 


Example 195 

HO o 0 - ^ 


2.50e-005 


CMV 


33.1 




F F 










Example 196 

HO O 


2.506-005 

1.56e-006 
3.136-006 
6.256-006 
1.30e-005 
2.506-005 
5.006-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


79.2 

2.8 
31.7 
49.6 
70.5 
81.1 
89.7 


7.1 


O v O 










Example 197 

HO O F 


2.50e-005 


CMV 


35.9 




O 










Example 198 

HO O 


2.50e-005 

1.566-006 
3.13*006 
6.256-006 
1.306-005 
2.506-005 
5.006-005 


OOOOOOO O 


46.7 

5.4 

4 
4.1 
10 

7 
45.7 


> 50 
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CMV pol Assay 



Example Number, Staicture 



Cone (M) 



pol type 



%lnha> 



1C50 uM 



Example 199 



ho o 




2.506-005 

1.56e-006 
3.136-006 
6.258-006 
1.30e-005 
2.50e-005 
5.00e-005 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



63.3 

7.7 
14 

5.1 
37 

85.5 

100 



16 




2.50e-005 



CMV 



35 



Example 201 

ho o 




2.50e-005 

1.56e-006 
3.136-006 
6.25e-006 
1.30e-005 
2.50e-005 
5.00e-005 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



47.7 

7.9 
15 
19.8 
65.4 
96.9 
100.8 



10.1 



Example 202 



ho o 




2.50&-005 

1.56e-006 
3.139-006 
6.25e-006 
1.30e-005 
2.506-005 
5.009-005 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



57.5 

7.6 
8 
10.4 
17.8 
36.2 
95.5 



27.3 




2.509-005 

1.569-006 
3.13e-006 
6.25e-006 
1.309-005 
2.509-OO5 
5.009-005 



CMV 

CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



63.9 

12.3 
15.9 
9 

30 
72 
99.6 



18.5 
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CMV pol Assay 


Example Number, Structure 


Cone (M) 


pol type 


%lnhlb 


IC50 uM 


Example 204 

HO 

C n 


o 


2£0e-005 

1.56e-C06 
3.13e-006 
6.25e-006 
1.306-005 
2.506-005 
5.006-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


73.9 

2.1 

13.6 

14.3 

20.6 

35.7 

93.9 


26.8 


Example 205 

HO 


o 

yx. 


2.50e-005 

1.56e-006 
3.136-006 
6.25O-O06 
1 30e-005 
^SOe-OQS 
5.006-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


61.4 

5.3 
8.3 
7.9 
13.4 
31 \2 
98.4 


27.4 


Example 206 

HO 

cc 


o 

J 30 

a 


2.506-005 

1.56e-006 
3.13e-006 

1.30e-005 
2.506-005 
5.006-005 


OOOOOOOO 

iillllli 


94.6 

26.5 
27.1 

48.7 
92.7 
99.4 


9.4 


Example 207 




2.506-005 


CMV 


22.4 




HO 


o 






















Example 208 




2.50e-005 


CMV 


29.3 




HO 












CO 
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CMV po! Assay 


Example Number, Structure 


Cone (M) 


pot type 


%lnhib 


IC50 uM 


Example 209 

HO 

06 


o 

° I 

O' 


2.50e-005 

1.566-006 
3.13e-006 
6.256-006 
1.30e-005 
2£0e-OO5 
5.006-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


91.7 

30.1 
50.5 
64.1 
80.2 
89.5 
95.7 


3.3 


Example 210 

HO 

f n 


o 


2.506-005 

1.56e-006 
3.13e-006 
6.256-006 
1.306-005 
2.506-005 
5.006-005 

1.566-006 
3.136-006 
6.256-006 
1.306-005 
2.506-005 
5.006-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


46.9 

18.1 
44.5 
69.7 
55 
49.7 
52.9 

17.8 
29.4 
38.9 
50 
47.2 
56.5 


6.9 
18.9 


Example 211 

HO 


o 


2.506-005 

1.56e-006 
3.136-006 
6.256-006 
1.306-005 
2.506-005 
S.OOe-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


96.6 

22.4 
26.3 
33.1 
68.3 
99 
99.4 


7.5 


Example 212 

HO 


o 


2.50e-005 

1.566-O06 
3.136-006 
6.256-006 
1.306-005 
2.506-005 
5.00e-OO5 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


88.9 

23.4 
24.4 
21.4 
46 
77.9 
98.3 


12.5 


Example 21 3 

HO 


o 

o-.hr 
w 

o 


2.506-005 

1.566-006 
3.136-006 
6.256-006 
1.306-005 
2.506-005 
5.006-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


78.7 

-1.3 
9.7 
3.3 
3.7 
1.2 
-6.5 


> 100 
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CMV pol Assay 


Example Number, Structure 


Conc(M) 


pol type 


% Inhib 


IC50 uM 


Example 214 

HO o 


2.50e-005 

1.569-006 
3.139-006 
6.256-006 

2.506-005 
5.006-005 


OOOOOOOO 


29.4 

24.8 
33.6 
30.4 

ft 

53.8 
78.4 


13.8 


Example 215 


2.50e-005 


CMV 


91.5 




HO o 










>L O 










Example 216 


2.50e-0Q5 


CMV 


37 




HO o 




















HO^^^ 










Example 217 

ho o r^^. 


2.506-005 

1.56e-006 
3.13e-006 
6.25e-006 
1.306-005 
2.50e-005 
5.006-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


97.5 

23.3 
30.1 
61.5 
92.8 
98.4 
99.5 


4.3 












Example 218 

HO O 

-NL JL 


2.506-005 

1.569-006 
3.136-006 
6.256-006 
1.306-005 
2.506-005 
5.006-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


97.5 

20.6 
23.4 
34.2 
62.8 
95.4 
99.7 


8.2 


\ 

CH, 











-215- 



WO 98/11073 



TABLE 10 (CONTD.) 



PCTYUS97/1S310 





CMV pof Assay 


Example Number, Structure 


Cone (M) 


pol type 


%lnhib 


IC50 uM 


Example 219 

HO O 


2.50&-0Q5 


CMV 


24 














F F 










Example 220 

CuSo 

^^^^ 


2.50e-OO5 

1.56e-006 
3.138-006 
6.258-006 
1.30e-005 
2.508-005 
5.008-005 


OOOOOOOO 


83.8 

17.7 
20.3 
21.9 
37.8 
64.5 
98.7 


13.4 


Example 221 

HO 0 

o* 


2.50e-005 

1.569-006 
3.13e-006 
6.25e-006 
1.30e-005 
2.50&O05 
5.008-005 


OOOOOOOO 


88 

21.9 
30.4 
44.9 
85.5 
99.3 
99.3 


5.5 


Example 222 

HO O 

.N. JL Jl 

CH, 


2.508-005 

1.56e-006 
3.138-006 
6.258-006 
1.30e-005 
2.508-005 
5.008-005 


oooooooo 


96.9 

28.8 
27.3 
31.9 
54.6 
94.7 
99.4 


8.6 


Example 166 

HO O 


2.508-005 

1.568-006 
3.138-006 
6£5e-006 
1.308-005 
2.508-005 
5.008-005 


oooooooo 


97.6 

19 
20.7 
32.4 
67.9 
98.9 
99.8 


8.1 
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CMV pol Assay 


Example Number, Structure 


Cone (M) 


pol type 


%lnhlb 


IC50 uM 


Example 223 


230e-005 


CMV 


82.2 




HO O ^ ^ 




















Example 224 

HO o 


2.50e-005 

1.56e-006 
3.13e-006 
6JZ5e-006 
1 .306-005 
2.506-005 
5.00e-005 


OOOOOOOO 

flilifii 


97.5 

11.6 
22.1 
37.7 
76.3 
98.4 
99.7 


7.3 


CH, 










Example 165 

HO O 

F 


2.509-005 

1.56e-006 
3.13e-006 
6.25e-006 
1.306-005 
2.506-005 
5.006-005 


OOOOOOOO 


73.5 

7.4 

23.7 

36.9 

89.6 

100.3 

100.7 


6.6 


Example 225 

HO 0 

JL 

F 


2.506-005 

1.56e-GQ6 
3.136-006 
6-25e-Q08 

2.506-005 
5.006-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


69.2 

12.2 
18.9 
28.5 

96.5 
100 


18.4 


Example 167 

HO O 


2.506-005 

1.566-006 
3.13e-006 
6£5e-006 
1.306-005 
2.506-005 
S.00e-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


97 

29.6 
31.2 
35.6 
64.3 
98.1 
99.6 


7 


CH, 
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CMV pol Assay 


Example Number, Structure 


Cone (M) 


pol type 


%lnhft> 


IC50 uM 


Example 226 

HO o 

H,C 


2.50e-005 

1.56e-006 
3.13e-006 
6.256-006 
1.30e-005 
2.50e-005 
5.00e-005 


OOOOOOOO 

iiiiiili 


94.2 

22.7 
26.5 
31 
46.4 
88.6 
99.4 


10.2 


Example 227 

HO O 

H S C 


2.506-005 

3.13e-O06 
6.256-006 
1.306-005 
2.506-005 
5.006-005 
1. 006-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


87 

36.5 
64 
93.6 
99.3 
99.7 
99.6 


3.6 


Example 228 

M t n 1 

H 3 C 


2.506-005 

3.136-006 
6.256-006 
1.306-005 
2.506-005 
5.006-005 
1.006-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


49 

24.4 
45 
60.8 
81.5 
92.1 
94 


7.9 










Example 229 


2.506-005 


CMV 


39 














Example 230 

HO O 


2.506-005 

3.136-006 
6.256-006 
1.30e-005 
2.50e-005 
5.00e-005 
1.006-004 


OOOOOOOO 


95 

33.5 
77.7 
97.6 
99.8 
99.7 
100 


3.1 
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CMV pol Assay 


Example Number. Structure 


Cone (M) 


pol type 


%lnhib 


IC50uM 


Example 231 




2.50e-005 


CMV 


24 




HO 

CO 


O CR. 

s ° 

rii 

0> *CH, 










Example 232 

HO 


o 


2.50e-005 

3.13e-006 
6.25e~006 
1.30e-005 
2.50e-005 
5 0D6-O05 
1.00e-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


67 

27.4 
47.9 
66.5 
79.4 
65 9 
87.9 


6.9 


Example 233 




2.50e-005 


CMV 


25 




HO 












CO 


F 




















Example 234 




2.50e-005 


CMV 


83 




HO 


O 






















Example 1 68 

HO 




2.50e-005 

3.13e-006 
6^5e-006 
1.30e-005 
2.506-005 
5.00e-005 
1.00e-004 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


97 

23.8 
40.8 
69.9 
95.6 
99.5 
99.7 


7 
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CMV pol Assay 



Example Number, Structure 



Cone (M) 



pol type 



% Inhib 



IC50 uM 



Example 235 



HO O 




2.50e-005 

3.136-006 
6.25e-0Q6 
1.30e-005 
2.50e-005 
5.008-005 
1.00e-004 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



96 

38.2 
66 
86.1 
97.3 
99.3 
99.6 



3.7 



Example 236 

ho O 



2.50e-005 



CMV 




35 



Example 237 



ho o 




2.50e-005 

3.13e-006 
6.25e-006 
1.306-005 
2.506-005 
5.006-005 
1 .00e-004 

3.136-007 
6.256-007 
1.256-006 
2.506-006 
5.00e-006 
1. 006-005 



CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



84 

70.9 
94.5 
99 
99.2 
99.1 
99.7 

15.5 
19.5 
19.8 
37.9 
82.7 
99.5 



< 3.1 



2.8 




2.50e-005 



CMV 



29 



Example 239 



HO o 




2.50e-005 

3.13e-006 
6.25e-006 
1.306-005 
2.50e-005 
5.006-005 
1.00e-004 

3.13e-007 
6.25&O07 
1 .256-006 
2.506-006 
5.00e-006 
1 .00e-005 



CMV 

CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 



94 

89.6 
98.5 
99.6 
99.9 
99.4 
99.8 

14.5 
19.7 
20.4 
62.8 
95.2 
98.4 



< 3.1 
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CMV pel Assay 


Example Number, Structure 


Cone (M) 


poltype 


% Inhib 


IC50 uM 


Example 240 












2.506-005 


CMV 


23 




HO O 






























Example 241 

HO O 

w a. 


2.50e-005 

1.56e-006 
3.13e-006 
6 .256-006 
1.306-005 
2.50e-005 
5.00e-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


43.2 

1B 
24.7 
2B.6 
37.5 
54.9 
58.1 


21.6 


Example 242 

HO O 


2.50e-005 

1.56e-006 
3.13e-C06 
6.25e-006 
1.30e-C05 
2.50e-005 
5.006-005 


CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 
CMV 


82.3 

16.8 
14.1 
16.6 
43.6 
78.5 
96.3 


14.5 
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CMV pol 
Assay 


Example Number, Structure 


IC50 uM 


Example 243 

OH O N — N 

(O >r n s CF 3 
H 


71 


Example 244 

OH O N— N 


93.2 


Example 245 


2.4 


OH O N — N f^^i 
H H 




• HCI 




Example 246 


2.5 


OH O N — N 




• HCI 
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CMV pol 
Assay 


Example Number, Structure 


IC50 uM 


Example 247 

OH 0 N-N 

UU H s 

HN. c ,0 

6 ,CH 3 

' CH, 
CH 3 3 


14.3 


Example 248 

?— 1 

6r 

OH O N N 


3.1 


Example 249 

OH O N— n 

kXJ H H ° 

• HCI 


15.4 


Example 250 

OH O N — n 
I 1 H H II 3 

• ho 


9.4 
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CMV po! 
Assay 


Example Number, Structure 


IC50 uM 






Example 251 

OH 0 N-N 
UQT « H o £gH, 


4.3 


Example 252 

Qc°> 

OH 0 N-N >r^ 0 


4.7 


Example 253 

OH O N-N 


7.1 
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CMV pol 
Assay 


PNU/L-number, Structure 


IC50 uM 


Example 254 

< ^v^OH 


< 3.1 


OH O N-N \ n / 




Example 255 


< 3.1 


? 




OH O N-N ( o / 




Example 256 

CH 3 

OH O N-N f^ CH 3 


11.4 
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CMV pol 
Assay 


Example Number, Structure 


IC50 uM 


Example 257 

CH 3 
i 

H3C^^CH 3 


13.9 


1 

OH 0 N-N V 




Example 258 

S' CH 3 


26.6 


OH 0 N-N f 

f*VV^s^N-V a c;™3 
KXJ H H 6 ch? h 3 




Example 259 


< 3.1 






OH O N-N ^^ NH 

^N^^L ^C^,^# )^.JL ^CH 3 
r^- Y^f^ N^S N^C 3 

my » h o 6h 3 ch 3 
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CMV pol 
Assay 


Example Number, Structure 


IC50 uM 


Example 260 

H 3 C^fcH 3 

OH O N-N 


4.5 


Example 261 

CH 3 
|^CH 3 

6 " CH3 

OH O N-N f" C "° 

I u uii i ChL 

l^JL^i H o 3 


24.2 
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5 





CMV pol 
Assay 


Example Number, Structure 


IC50 uM 


Example 262 


22.6 


Example 263 

OH O N-N S V^~0 


18.9 


Example 264 

OH O N-N \ nH 

o 

J] 

F 3 C^OH 


8.5 
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CMV Antiviral Assay 


Example Number, Structure 


Cone (uM) 


%lnh- 
AV 


IC50 
(AV) 


Example 13 

L I J H 


4.00e+001 
2.006+001 
4.00e+000 
8.00e-001 


33.0 
50.0 
34.0 
28.0 


25.5 
25.5 
25.5 
25.5 


Example 36 

OH 

X II 1 NH V 1 
CI 


4.006+001 
2.006+001 
4.006+000 
8.006-001 
2.006+001 
8.00e+000 
4.00e+000 
I.OOe+000 


90.0 
74.0 
66.0 
29.0 
78.0 
12.0 
62.0 
20.0 


2.5 
2.5 
2.5 
2.5 
3.6 
3.6 
3.6 
3.6 


Example 59 

OH 

CI 


4.006+001 
2.006+001 
1.00e+001 
4.00e+000 
8.00e-001 
2.006+001 
1.50e+001 
1.006+001 
5.006+000 


94.0 
69.0 
8.0 
1.0 
4.0 
78.0 
60.0 
45.0 
36.0 


14.4 

14.4 

14.4 

14.4 

14.4 

9.4 

9.4 

9.4 

9.4 


Example 61 

Y ^[ nh 

CI 


2.006+001 
1.00e+001 
4.00e+000 
8.00e-001 


93.0 
97.0 
54.0 
0.0 


3.5 
3.5 
3.5 
3.5 


Example 62 

OH ^ 
7^ |I ^1 NH N 

CI 


2.00e+001 
1.00e+001 
4.00e+000 
8.006-001 


79.0 
26.0 
17.0 
35.0 


14.6 
14.6 
14.6 
14.6 
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CMV Antiviral Assay 


Example Number, Structure 


Cone (uM) 


% Inh - 
AV 


tC50 
(AV) 


Example 65 
a 








Example 153 

• HCI 


8.00e+000 
4.00e+000 
2.00e+000 
1 .006+000 


63.0 
53.0 
48.0 
0.0 


3.9 
3.9 
3.9 
3.9 
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Structure and Name 


MP(°C) 


Mass Spec 


IC M (uM) 




OH o 


55-58 


(EI) 394, 


35% 


5 


1 ii 

CH, 

N-[(4-Chlorophenyl)niethyl]-8-liydroxy- 
4-methyl-2-(trifluoromethyl)-7- 




M* 


inhibition 
@ 100 uM 


10 


quinolinecarboxamide 










OH o r^Y° ] 


163-165 


(EI) 312, 
NT 


7.6 


15 


N-(4-Chlorophenyl)-8-hydroxy-2- 
methyl-7-quinolinecarboxamide 










OH o 


218-220 


(EI) 357, 


2.6 


20 


N-[(4-Chlorophenyl)methyl]-8-hydroxy- 
5-nitro-7-quinolinecarboxamide 


(dec) 


M* 




25 


o 

OH O ^ 

NO* 

N-[4,5-dihydro-[5-(3-iutrophenyl)]-4- 
oxo-2-thiazolyl]-8-hydroxy-7- 


289-290 
(dec) 


(EI) 408, 


5.2 


30 


quinolinecarboxamide 
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\ n T N 5 

UU H 


249-250 
(dec) 


(EI) 411, 
M* 


1.7 

• 


5 


N-[5-[3-(4-Chlorophenyl)methyl]-4 f 5- 

dihydra-4-oxo-2-thiazolyl]-8-hydroxy-7- 

quinolinecarboxamide 










CH 0 


127-129 


(ESI) 393, 


41.6 


10 


KXJ h u 

8-Hydroxy-N-[2-(phenylthio)ethyl]-2- 

(trifluoromethyl)-7- 

quinolinecarboxamide 




M+H 




15 


OH o 

OH 

N-[(4-Chlorophenyl)methyl]-4,8- 


274-276 


(EI) 342, 
M* 


102 


20 


dihydroxy-2-methyl-7- 
quinolinecarboxamide 










OH O 

[ j | u 


110-111 


(ESI) 393, 


5.1 








M+H 




25 


(E)-8-Hydroxy-2-(2-phenylethenyl)-N- 

(3-phenylpropyl)-7- 

quinolinecarboxamide 









30 
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Structure and Name 


Mass Spec 


IC50 (fiM) 


HO o l ^N'" OH 

8-Hydroxy-quinoline-7- 
carboxylic acid trans-4- 
hydroxy-cyclohexylamide 


ESI -MS: 
M+H = 287 
ESI-MS: 
M-H = 285 


21 % 
inhibition 
at 25 uM 


OH O 

CI 

[4-(3,4-DichlorophenyD- 

piperazin-yl]-(8-hydroxy- 

quinolin-7-yl)-methanone 


ESI -MS: 
M+H = 402 
ESI-MS: 
M-H = 400 


14 


OH o 

8-Hydroxy-quinoline-7- 
carboxylic add 
bezo[l,3]dioxol-5- 
ylmethylamide 


ESI -MS: 
M+H = 323 
ESI-MS: 
M-H = 321 


26 


OH O 

N-Hexyl-8-hydroxy-7- 
quinolinecarboxamide 


ESI -MS: 
M+H = 273 
ESI-MS: 
M-H = 271 


27 
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OH 0 


ESI -MS: 
M+H = 354. 


42 




1 

O" 


ESI-MS: 






8-Hydroxy-quinoline-7- 


M-H = 352 






carboxylic acid 2-(5-nitro- 








pyridin-2-ylamino)- 








ethylamide 








OH o 


ESI-MS: 


29 






M+H = 309 
ESI-MS: 




5 


8-Hydraxy-N-[2- 

(phenyloxy)ethyl]-7- 

quinolinecarboxamide 


M-H = 307 






OH O j^J^j) 


ESI -MS: 


41 






M+H = 323 






QJ}k^) ho 


ESI-MS: 






8-Hydroxy-quinoline-7- 


M-H = 321 






carboxylic acid 2-(R)- 






10 


hydroxy- l-(S)-methyl-2- 
phenyl-ethylamide 








H 3 C V| 


ESI -MS: 


41 




M+H = 365 
ESI-MS: 








M-H = 363 






(S)-2-[(8-Hydroxy- 








quinoline-7-carbonyl)- 








amino]-3-phenyl- 






15 


propionic acid ethyl ester 
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CHcO 


ESI -MS: 
M+H = 304 
ESI-MS: 
M-H = 302 


54 




8-Hydroxy-quinoline-7- 
carboxylic acid cyano- 
phenylyl amide 








CH 3 

OH O f^CH 3 
H 3 C ^CH 3 


ESI -MS: 
M+H = 359 
ESI-MS: 
M-H = 357 


51 


5 


(S)-2-[(8-Hydroxy- 
quinoline-7-carbonyl)- 
amino]-4-methyl- 
Denatnoic acid tert-butvl 








ohVn- 0 " 


ESI -MS: 
M+H = 339 
ESI-MS: 
M-H = 337 


14 


10 


(S,S)-8-Hydroxy- 
quinoline-7-carboxylic 
acid 2-hydroxy-l- 
(hydroxy-phenyl-methyl)- 
ethylamide 
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OH 0 HC \ 


"COT %.JIC* 

ESI -MS: 
M+xl = 289 • 
ESI-MS: 

1tX~X1. ^ aO r 


26 




(S,S)-8-Hydroxy- 








quinoline-7-carbaxylic 








acid l-hydroxymethyl-2- 








methyl-butylamide 










ESI -MS: 


93% 




a 

OH 0 N 


M+H = 323 


inhibition 






ESI-MS: 

JUf TT — QOI 


at 25 uM 


5 


(S)-8-Hydroxy-quinoline- 
7-carboxylic acid 1- 
benzyl-2-hydroxy- 
ethylamide 








OH O 


ESI -MS: 


34 






M-t-H = 285 
ESI-MS: 






8-Hydroxy-quinoline-7- 


M-H = 283 




10 


carboxylic acid thiophen- 
2-ylmethylamide 








OH O™^ 

1 u 1 

06^0 


ESI -MS: 
M+H = 309 
ESI-MS: 

M-H - ^07 

AVl~.ll — I 


19 




(R)-8-Hydroxy-quinoline- 








7-carbaxylic acid 2- 








hydroxy- 1-phenyl- 






15 


ethylamide 
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OH O 


ESI -MS: 
M+H - 327 
ESI-MS: 


26 




N-[2-(2- 


M-H = 325 






chlorophenyl)ethyl]-8- 








h vH rnvv-7* 








quinolinecarboxamide 








OH 0 


ESI -MS: 


42 




F 


M+H = 315 
ESI-MS: 
M-H = 313 




5 


N-[(3,4- 

DifluorophenyDmethyl]- 

8-hydroxy-7- 

quinolinecarboxamide 








OH O F 


ESI -MS: 


30 






M+H = 331 








ESI-MS: 
M-H = 329 






N-f(2-Chloro-6-fluoro- 






10 


phenyl)methyl]-8- 
hydroxy-7- 

quinolinecarboxamide 








OH 0 


ESI -MS: 


28 






M+H = 331 
ESI-MS: 






N-[(2-CMoro-4-fluoro- 


M-H = 329 






phenyl)methyl]-8- 






15 


hydroxy-7- 

quinolinecarboxamide 
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OH 0 


ESI -MS* 


27 






M+H = 347 






a 


ESI-MS: 
M-H = 345 






N-[(3,5-Dichloro- 








phenyl)methyl]-8- 








hydroxy-7- 








quinolinecarboxamide 








OH 0 HC S 


ESI -MS: 


39% 




M+H = 309 
ESI-MS: 
M-H = 307 


inhibition 
at 25 uM 


5 


(S )-8-Hydroxy-quinoline- 
7-carboxylic acid 2- 
hydroxy- 1-phenyl- 
ethylamide 








oh o F ^T i:srs |i 


ESI-MS: * 
M+H = 311 


39% 

inhibition 






ESI-MS: 


at 25 uM 




N-f2-(2- 


M-H = 309 




10 


fluoroDhfinvDethvll-S- 
hydroxy-7- 

quinolinecarboxamide 








OH O (T^f F 


ESI -MS: 
M+H = 311 


42% 

inhibition 






ESI-MS: 


at 25 uM 




N-[2-(4- 


M-H = 309 






fluorophenyl)ethyl]-8- 






15 


hydroxy-7- 

quinolinecarboxamide 
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ESI -MS: 


4 


-fC^A^v^J 0 OH 


M+H = 458 




ccr « 


ESI-MS: 




trans-8-Hydroxy- 


M-H = 456 




quinoline-7-carboxylic 






acid 4-[(8-hydroxy- 






quinoline-7-carbonyl)- 






amino]-cyclohexyl ester 
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CLAIMS 

1. A compound of formula LA 



PCT/US97/15310 




IA 



wherein R° is 

10 a) -(CHjVX 1 , 

b) -(CrLj) n -C s -C 8 cycloalkyl substituted by zero (0) or one (1) R 8 , 

c) -<CH 2 ) p W'X 2 , 

d) -(CHj),, W'CHjX*. or 

e) -{CHjVCHR'-CCHaVX 1 ; 
15 wherein R 1 is 

a) -H, 

b) -F, 
0 -CI, 
d) -Br, 

20 e) -CF 3 , or 

f) -N0 2 ; 
wherein R 2 is 

a) -H, 

b) -C-Cjalkyl, 
25 c) -OH, 

d) -CF S , 

e) -CH=CH-furanyl, 

f) -CH=CH-phenyl substituted by zero (0) or one (1) R\ 

g) -CH=CH-pyridinyl, 

30 h) -(CH 2 ) p -phenyl substituted by zero (0) or one (1) R\ 

i) -NHV 1 , 

j) -CHjNHV 1 , or 

k) -CHjZ 1 ; 
wherein R 3 is 

35 a) -H, 

b) -OH, 
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c) 


-CF 3 , or 




d) 


-C,-C,alkyl: 




wherein R 4 


is 




a) 


-H 


5 


b) 


-F, 
* > 




c) 


-Cl, 




d) 


-Br, 




e) 


-N0 2 , 




f) 


-CF., 


10 




-W'-R 10 , 




h) 


-C,-C 8 alkyl, 




i) 


-Co-Cb cvcloalkvl. 




j) 


-[CR,] -aryl, 




k) 


-[CH«L-het, 


15 


1) 


-CHo-Co-Co cvcloalkvl, 




m) 


-SOjjNH-het 




n) 


-CN, 




o) 


-I, or 




p) 
iff 


-CH*-OH' 


20 


wherein R 5 


is 




a) 


-H 




b) 






c) 


-Cl, 




d) 


-Br, 


25 


e) 


-W^R 10 , 




f) 






g) 


-C.-C. alkyl 




h) 


-C.-Co cvcloalkvl 




i) 


-(CHo) -arvl substituted bv R 6 


30 


j) 


-(CHo) -het substituted bv R 7 or 










wherein R a 


is 




a) 


-H, 




b) 


-F, 


35 


c) 


-Cl, or 




d) 


-Br; 
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wherein R 7 is 

a) -H, 

b) -F, 

c) -CI, or 
5 d) -Br; 

wherein R 8 is 

a) -C r C 4 alkyl, 

b) -W l -H,or 

c) -CHaW 1 !!; 
10 wherein R 9 is 



a) 


-C r C 7 alkyl, 


b) 


-C s -C 8 cycloalkyl, 


c) 


-C(0)R", 


d) 


-C(0)NHR l \ 


e) 


-CH(OH)R", 


f) 


-CHjOH, 


g) 


-COaR", or 


h) 


-aryl; 



wherein R 10 is 
20 a) -H, 

b) -C r C 6 alkyl, 

c) -C 3 -C 8 cycloalkyl, 

d) -(CH2) n -aryl optionally substituted with F f CI, CKjOH or -N0 2> 

e) -(CH^-het, or 

25 f) -CH 2 -C 3 -C 3 cycloalkyl; 

wherein R u is 

a) -C r C 7 alkyl, 

b) -C 3 -C« cycloalkyl, 

c) -(CH 3 ) n X 1 , or 

30 d) -CH 2 -C r C 8 cycloalkyl; 

wherein X 1 is 

a) -aryl substituted by zero (0), one (1), two (2), or three (3) R\ 

b) -het substituted by zero (0), one (1) or two (2) R 5 , 

c) -C r C 8 alkyl, 

35 d) -CH(OH)-phenyl, 

e) -S-phenyl, 
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£) -NHSO a -phenyl substituted by one (1), two (2) or three (3) R\ 

g) -CN, 

h) -OH, 

i) -C 3 -C 8 cycloalkyl substituted by zero (0), one (1) or two (2) R fl , or 
5 j) -4-cyano-2,3,5,6-tetrafluoro-phenyl; 

wherein X 2 is 

a) -aryl substituted by zero (0), one (1), two (2) or three (3) R\ 

b) -het substituted by zero (0), one (1) or two (2) R 6 , 

c) -C r C a alkyl, 

10 d) -CH(OH)-phenyl, or 

e) -C 3 -C 8 cycloalkyl substituted by zero (0), one (1) or two (2) R 8 ; 
wherein W l is 

a) -NH, 

b) -oxygen, or 
15 c) -sulfur, 

wherein V 1 is 

a) -RV 

b) -C(0)R n , 

c) SOJt 11 , or 
20 d) -0(O)NHR"; 

whrein Z 1 is 

a) -C r C 7 alkyl, 

b) -C s -C a cycloalkyl, 

c) -C(0)R n t 

25 d) -C(0)NHR u , or 

e) -C0 2 R u ; 
wherein -aryl is 

a) -phenyl, 

b) -naphthyl, 
30 c) -biphenyi, 

d) -tetrahydro-naphthyl, or 

e) fluorenyl; 

wherein -het is a 5-, 6- or 7-merabered saturated or unsaturated ring containing 
from one (1) to three (3) heteroatoms selected from the group consisting of nitrogen, 
35 oxygen and sulfur; and including any bicyclic group in which any of the above 
heterocyclic rings is fused to a benzene ring or another heterocyclic; 
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wherein -cycloalkyl is a saturated or unsaturated hydrocarbon ring including any 

bicyclic group in which the above ring is connected to a benzene, heterocyclic or 

other hydrocarbon ring; 

wherein n is zero (0) to six (6), inclusive; 

wherein p is one (1), two (2) or three (3); 

or a pharmaceutical^ acceptable salt or N-oxide thereof. 



2. 



The compound of formula IA of claim 1 provided that: 

a) when R° is -(CH^X 1 and X 1 is -OH, then n is one or greater, and 



b) 



when R° is -(CHA, W l X a , W 1 is -oxygen or -sulfur and X 2 is phenyl then 



R 4 is other than t-pentyl; 



A compound of formula I of claim 1 



15 



PH ?, 




C-N— (CH 2 ) n — X' 



R 3 R 1 



20 wherein R 1 is 
a) 
b) 
c) 
d) 

25 e) 
0 

wherein R 2 is 

a) -H, 
b) 

30 c) 
d) 
e) 
0 
g) 

35 h) 

wherein R 3 is 



-H, 
-F, 

-ci, 

-Br, 

-CF„ or 
-NO,; 



-C^Csalkyl, 
-OH, 
-CF a , 

-CH=CH-furanyl, 

-CH=CH-phenyl substituted by zero (0) or one (1) R\ 
-CH=CH-pyridinyl, or 

-(CH^p-phenyl substituted by zero (0) or one (1) R 4 ; 
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a) -H, 

b) -OH, 

c) -CF S , or 

d) -Ci-Cjalkyl; 
5 wherein X 1 is 



a) 


•phenyl substituted by zero (0) or one (1) R\ 


b) 


-het substituted by zero (0) or one (1) R 6 , 


0 


-d-Cu alkyl, 


d) 


-CH(OH)-phenyl, 


e) 


-S-phenyl, 


p 


-naphthyl, 


g) 


-NHSO a -phenyl substituted by one (1) R 4 , or 


h) 


-CN; 



wherein het is 
15 a) -l,3,4-thiadiazol-2-yl, 

b) -4,5-dihydro-4-oxo-2-thiazolyl, 

c) -thiazolyl, 

d) -benzothiazolyl, 

e) -pyridinyl, 

20 f) -morpholinyl, or 

g) -imidazolyl; 
wherein R 4 is 



a) 


-H 


b) 


-F, 


c) 


-CI. 


d) 


-Br. 


e) 


-N0 2 , 


f) 


-OCH s . 


g) 


-CFj, or 


h) 


-C,-C 4 alkyl; 



wherein R 5 is 

a) -H, 

b) -F, 

c) -CI, 
35 d) -Br. 

e) -(CHj^phenyl substituted by R 6 ), 
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f) -thienyl substituted by R 7 , or 

g) -OH; 
wherein R e is 

a) -H, 
5 b) -F, 

c) -CI, or 

d) -Br; 
wherein R 7 is 

a) -H, 
10 b) -F, 

c) -CI, or 

d) -Br; 

wherein n is zero (0) to six (6) inclusive; 

or a pharmaceutical^ acceptable salt or a N-oxide thereof. 

15 

4. The compound of claim 3 of formula II 




wherein R 1 is 

a) -H f 
25 b) -CI, 

c) -Br, or 

d) -NO a ; 
wherein R 2 is 

a) -H, 
30 b) -CH 3> 

O -CF 3 , 

d) -(CH 3 ) p -phenyl substituted by zero (0) or one (1) R\ 

e) -CH=CH-furanyl, or 

f) -CH=CH-phenyl substituted by zero (0) or one (1) R 4 ; 
35 wherein X 1 is 

a) -phenyl substituted by one (1) R 4 , 
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b) -het substituted by one (1) R 5 , 

c) -CH(OH)-phenyl, 

d) -S-phenyl, 

e) -naphthyl, 

5 f) -NHS0 2 -phenyl substituted by one (1), two (2) or three (3) R\ or 

g) -CN; 
wherein het is 

a) -l,3,4-thiadiazol-2-yl f 

b) -4,5-dihydro-4-oxo-2-thiazolyl, 
10 c) -2-thiazolyl, or 

d) -2-benzothiazolyl; 
wherein R 4 is 

a) -H, 

b) -CI, 
15 c) -Br, 

d) -NO ai or 

e) -OCH 3 ; 
wherein R 6 is 

a) -H, 
20 b) -CI, 

c) -(CHaVCphenyl substituted by R 6 ), 

d) -2-thienyl substituted by R 7 , or 

e) OH; 
wherein R 6 is 

25 a) -H, 

b) -CI or 

c) -Br, 
wherein R 7 is 

a) -H, 
30 b) -CI, or 

c) -Br. 



5. The compound of claim 1 selected from the group consisting of: 
N-[(4-Chlorophenyl)methyl]-8-hydroxy-7-quinolinecarboxamide; 
35 N-[5-t(4-Chlorophenyl)methyl]-l,3,4-thiadia2ol-2-yl]-8-hydroxy-7-q\unoline 
carboxamide; 
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N^4-CMorophenyl>^-hydro^-7Kiuinolinecarboxamide; 
5-Bromo-N^4-cMorophenyl)^hydrox^ 

N-[5^4-ChlorophenylM,5-dihydro^-oxo-2-tWazolyl]-8-hydroxy-7-qiim 
carboxamide; 

5 5-Bn>mo-N-[5^4n&lorophenylM,5^ihydr^ 
quinolinecarboxamide; 

N-[5-(5-Broma-2-thienylV2-tWazolyl]-8-hydroxy-7-qiiinolinecarboxam 
N-[5-(3-CMorophenylM,5-dihydro^^xo-2-thiazolyl]-8-hydroxy-7-quin 
carboxamide; 

10 5-Bromo-N-[(4-cWorophenyl)methyl]-8-hydroxy-7Kiuinolinecarboxainide; 
N-[(4-Chlorophenyl)methyl]-8-hydroxy-2-^ 

5-Chloro-N-[(4-chlorx)phenyl)methyl]-8-hydroxy-7-quinolinecarboxam 
8-Hydroxy-N-[(4-nitrophenyl)me&yl]-7-qiiinolinecarboxainide; 
N-[5-(4-CMorophenyl)-l,3,4-thiadiazol-2-yl]-8-hydroxy-7-quinoline- 
15 carboxamide; 

5-Chloro-N-(4-cWorophenyl)-8-hydroxy-7KiuinoUnecarboxamide; 
5-Fluoro-N-[[4^1orophenyl]methyl]^-hydrox^^ 

N-[(4-Chlorophenyl)methyl]^ l 8-dihydroxy-2-trifluoromethyl-7-qiiinoline- 
carboxamide; 

20 N-[(4-Chlorophenyl)methyll^hydroxy-242-(4-methoxyphenyl)ethenyl]-7- 
quinolinecarboxamide; 

N-Heptyl-8-hydroxy-2-[2-(4-methoxyphenyl)ethen^ 
N-Heptyl-8-hydroxy-2-(2-phenylefeenyl)-7-q\iinolinecarboxamide; 
8-Hydroxy-N-(2-hydroxy-2-phenylethyl)-2-(2-pbenylethenyl)-7-q\iinoline- 
25 carboxamide; 

N-[(4-Chlorophenyl)methyl]-8-hydnjx^^ 
carboxamide; 

8-Hydroxy-2-(2-phenylethenyl)-N-[2-(pheny 
carboxamide; 
30 8-Hydroxy-N-(2-hydroxy-2-phenyleth^ 
quinolinecarboxamide; 

8-Hydroxy-242-(4-methoxyphenyl)ethenyl]-N-[2-(phenylthio)ethyl]-7- 
quinolinecarboxamide; 

N-[(4-Chlorophenyl)methyl]^-hydn>xy-2-(trifluoromethyl)-7-quinoline- 
35 carboxamide; 

N-Heptyl^hydroxy-2-(trifluoromethyl)-7^\iinolinecarboxamide; 
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N-[(4-CMorophenyl)methy^242^2-£uryl)ethenyl]^hyd^ 
carboxamide; 

N-[(4-CMorophenyl)metJiyl]^hydroxy-^ carboxamide. 
N-[(4-chlorophenyl)methyl]^-hy^ 
5 5-<Woro-8-hydxoxy-2-methyl-N^3-phenylpropyl)-7^uinolinecarboxarnide; 
5n:hlon>4^hydro^-2-methyl-N-[(2-phenylthiote 

8-hydroxy-N-[5-[44(l-methylethyl)phenyls\ilfonyl]amino]pentyl]-7-quin 
carboxamide; 

8-hydroxy-N-(cyanomethyl)-7-quinolinecarboxamide; 
10 8-hydroxy-N-(2-hydroxy-2-phenylethyl)-242-(4-metiioxyphenyl)ethyl] 
quinolinecarboxamide; 

N-[2-(3-Chlorophenyl)ethyl]^hydroxy-7-quinolinecarboxamide; 

8-Hydroxy-N-[2-(34ndolyl)ethyl)-7-quinolinecarboxamide; 

8-Hydroxy-N42^4-hydit>xyphenyl)etiiyl]-7-quinolinecarboxamide 
15 8-Hydroxy-N-[2-(2-[4-phenoxy]phenyl)ethyl]-7-quinolinecarboxamide; 

N-[(2,4-Dichlorophenyl)methyl]-8-hydroxy-7^uinolinecarboxamide; 

N-[(3,4-Dichlorophenyl)methyl]-8-hydroxy-7-quinolinecarboxamide; 

N-Decyl-8-hydroxy-7-qninolinecarboxamide; 

8-Hydroxy-N-(4-phenylbutyl)-7-quinolinecarboxamide; 
20 8-Hydroxy-N-octyl-7-quinolinecarboxamide; 

8-Hydroxy-N-[[4-(trifluon>methyl)phenyl]methyl]-7-quinolinecarboxamide; 

8-Hydroxy-N4[2^trifluororoethyl)phenyto 

N-[2-(l-Cyclohexenyl)ethyl]-8-hydroxy-7-quinolinecarboxamide; 

N-[2^2,4-IMchlorophenyl)ethyl]-8-hydroxy-7-quinoUnecarboxamide; 
25 8-Hydroxy-N^ds-myrtanyl}-7Hiuinolinecarboxamide; 

N-[(2-CMorx>phenyl)methyl]^-hydroxy-7^\unolinecarboxamide; 

8-Hydroxy-N-[(2-methylphenyl)methyl]-7-quinolinecarboxamide; 

8-Hydroxy-N-[(3-methylphenyl)methyl>7-quinolinecarboxamide; 

N-[(4-Chlorophenyl)methyl]^-hydroxy-7^iiinolinecarboxamide; 
30 8-Hydroxy-N<2-hydroxy-2-phenylethyl)-7-q\iinolinecarboxamide; 

N^2 > 2-Diphenylethyl)^-hydroxy-7^uinolinecarboxamide; 

8-Hydroxy-N^2-phenylpropyl)-7-quinolinecarboxamide; 

N-[l-(2-Ethyl)hexyl]-8-hydroxy-7-quinolinecarboxamide; 

8-Hydroxy-N-iindecyl-7-qviinolinecarboxamide; 
35 8-Hydroxy-N-octadecyl-7-quinolinecarboxamide; 

N-[2-(4-Bromophenyl)ethyl]-8-hydroxy-7-quinolinecarboxamide; 
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N-[2^4^hlorophenyl)ethyl]^hydro^-7^\iinolinecarboxamide; 
8-Hydroxy-N42^4-methylphenyl)ethyl]-7^tiinolinecarboxamide; 
N-(3 t 3-Diphenylpropyl)-8-hydroxy-7-quinolinecarboxainide; 
8-Hydroxy-N^3-phenylpropyl)-7^uinolinecarboxarnide; 
5 8-Hydroxy-N-nonyl-7-quinolinecarboxamide; 
N-[(2,6-Difluorophenyl)metliyl}-8-hydro^ 

N-[(3-Chlorophenyl)methyl]^hydixixy-7-quinoUnecarboxamide; 
8-Hydroxy-N-(2-metiiylcyclohexyl)-7-qtdnolinecarboxamide; 
N-(2 f 3-Dimethylcydohe3cyl)-8-hydn)xy-7-qmnolinecarboxaniide^ 
10 8-Hydroxy-N-(3-methylcydohexyl)-7-qiunolinecarboxainide; 

8-Hydroxy-N-(4-methylcyclohexyl)-7-quinoline<^boxamide; 

S-Hydroxy-N^fl^.S^-tetrahydro-l-naphthalenyDmetliylM^uinoline- 
carboxamide; 

N-Cydooctyl-8-hydroxy-7-q\iinolinecarboxamide; 
15 8-Hydroxy-N-( l-indanyl)-7 -quinolinecarboxamide; 

N-Cycloheptyl-8-hydroxy-7-quinolinecarboxamide; 

8-Hydroxy-N^diphenybnethyl)-7-quinolinecarboxamide; 

8-Hydroxy-N-( l-phenylethyD-7-qtunolinecarboxamide; 

N-(2-Heptyl)-8-hydroxy-7-quinolinecarboxamide; 
20 8-Hydroxy-N^2K>ctyl)-7-quinoUnecarboxamide; 

N-(4-tert-Butylcyclohexyl)^hydroxy-7-quinolinecarboxamide; 

S-N-[7-(7-Carboxy-8-hydroxy)quinolyl]-tyro3ine, tert-butyl ester; 

R-8-Hydroxy-N-[ l-( l-naphthyl)ethyl]-7-quinolinecarboxamide; 

S-8-Hydroxy-N-[ l-( l-naphthyl)ethyl]-7-quinolinecarboxamide; 
25 R-8-Hydroxy-N-( l-phenylethyl)-7-q\anoliiiecarboxaniide; 

R-N-tl-(4-Bromophenyl)ethyl]^hydroxy-7^uinolinecarboxamide; 

S-N-[1^4-Bromophenyl)ethyl]^hydroxy-7^\iinolinecarboxainide; 

N-[2-(( 1S,2R)-1,2-Diphenyl- l-hydroxy)ethyl].8-hydroxy-7-quinoline- 
carboxamide; 

30 N-[2-(( 1R,2S)- 1,2-Diphenyl- l-hydroxy)ethyl]-8-hydroxy-7-quinoUne. 

carboxamide; 

8-Hydroxy-N-(2-exo-norboranyl)-7-qiiinolinecarboxainide; 
8-Hydroxy-N-[(4-hydroxy-3-methoxyphenyl)methyl]-7-quinolin 
S-8-Hydroxy-N-[2^1-hydroxy-3-[4-hydroxyphenyl])propyl]-7-q\iinoline- 
35 carboxamide; 

S-N-[7-(7-Carboxy-8-hydroxy)qiiinolyl]-serine ( benzyl ester; 
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N-[7^7-Carboxy-8-hydroxy)quinolyl]-tyrosine, methyl ester; 
N-[7^7-Carboxy^-hydro^)qiiinolyl>tryptophan t ethyl ester; 
N-(2-Adamantyl)-8-hydroxy-7-qiiiiiolinecarboxamide; 
S-0-Benzyl-N47-(7^arboxy-8-hydroxy)qiunolyl]-tyro8ine f methyl ester, 
S-N-[7^7-CaiHboxy^-hydroxy)quinolyl]^-nitrophenylalanine f methyl ester; 
N-[(2,5-Difluorophenyl)methyl]^hydro^ 

8-Hydroxy-N4Wl-hydroxymethyl)cyclopentyl]-7^iiinolinecarbo 
N-[(3^hloro^flun>rophenyl)methyl]^-hydroxy-7Kiuinolinecarboxamide; 
N-[(2,3-Dichlorophenyl)metJiyl]^hydroxy-7-quinoUnecarboxainide; 
N-[(2 f 5-Dichlorophenyl)methyl]-8-hydroxy-7-quinohnecarboxamide; 
N-(2-[((2-cHoro-6-fluorophenylto 
carboxamide; 

N*[2^[(2,6-Dic^orophenyl)methyl]thio)eaiyl]-8-hydroxy-7Hjuinoline- 
carboxamide; 

N-[(2-CWoro^phenoxy-phenyl)methyl]^-hydroxy-7-quinolinecarboxamide; 

8-Hydroxy-N-[(2-[(2-[hydroxymethyl]phenyl)thio]phenyl)methyi]-7-quinoline- 
carboxamide; 

8-Hydroxy-N-(2-[(4-[2-trifluoromethyl]q^^ 
carboxamide; 

N^Cyclohexylmethyl)-8-hydroxy-7-quinolinecarboxamide; 

8-Hydroxy-N^l-naphfealenylmethyl)-7-quinolinecarboxamide; 

N-[2-(3-CMorophenyl)ethyl]-8-hydroxy-7-qixinolinecarboxamide; 

8-Hydroxy-N-[[3-(trifluoromethyl)phenyl]methyl^7^uinoUnecarboxamide; 

8-Hydroxy-N-[2-(phenylthio)ethyl]-7-quinolinecarboxamide; 

N-Heptyl-8-hydroxy-7-quinolinecarboxamide; 

8-Hydroxy-N-(4-methoxyphenyl)-7-qiiinolinecarboxamide monohydrochloride; 
N^4-Cyanophenyl)-8-hydroxy-7^iiinolinecarboxamide monohydrochloride; 
N-(3-CMorophenyl)-8-hydroxy-7-quinolinecarboxamide monohydrochloride; 
N-[3 > 5-Bi8(trifluoromethyl)phenyl]-8-hydroxy-7-qiiinolinecarboxainide mono- 
hydrochloride; 

N-Fluoren-2-yl-8-hydroxy-7^uinolinecarboxamide monohydrochloride; 

N-{[4-[(3 t 4-DimethyUsoxazol-5-ylamino)siilfonyl]phenyl}-8-hydroxy-7- 
quinolinecarboxamide monohydrochloride; 

N- l,3-Ben2odioxol-5-yl-8-hydroxy-7-quinolinecarboxamide monohydrochloride 

8-Hydroxy-N-[4-(trifluoromethyl)coum 
monohydrochloride; 
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N^3-Pluorophenyl)^-hydroxy-7^uinolinecarboxamide monohydrochloride; 

N^3,4-Difluorophenyl)-8-hydroxy-7^uiiiolinecarboxamide monohydrochloride; 

N^3,5-Difluorx)phenyl)-8-hydroxy-7-qxxinolinecarboxainide monohydrochloride; 

8-Hydroxy-N-(4-nitrophenyl)-7qtiinolinecarboxamide; 
5 N-[2-CMoro-5-(trifluorometJiyl)phenyl]^hy 

N-(5-Fluoro-2-methylphenyl)-8-hydroxy-7^uinolinecarboxaniide; 

N-(2,4-Dimethylphenyl)-8-hydroxy-7-quinolinecarboxamide; 

8-Hydroxy-N^3-methylphenyl)-7Kiuinolinecarboxamide; 

N^2-C^oro-5-methoxyphenyl)^-hydroxy-7-quinolinecarboxamide; 
10 8-Hydroxy-N-naphth-2-yl-7-quinolinecarboxamide monohydrochloride; 

8-Hydroxy-N-{4^(indazo-6-ylamino)sulfo^ 
monohydrochloride; 

N-(3-Bromophenyl)-8-hydroxy-7-quinolinecarboxainide monohydrochloride; 

N-(3 ,4-Dichlorophenyl)-8-hydroxy-7-qiiinolinecarboxamide monohydrochloride; 
15 N-(3 ,5-Di Alorophenyl)-8-hydTOxy-7-qiiinolinecarboxamide monohydrochloride; 

8-Hydraxy-N-(3-iodophenyl)-7-quinolinecarboxamide monohydrochloride; 

N-(3-Benzoxyphenyl)^-hydroxy-7-qiiinolinecarboxainide monohydrochloride; 

8-Hydroxy-N-[3^methylmercapto)phenyl]-7-quinolinecarboxamide 
monohydrochloride; 
20 N-(3 l 5-Dimethylphenyl)-8-hydroxy-7-qiiinolinecarboxainide 
monohydrochloride; 

N-(4-Bromophenyl)-8-hydroxy-7-qiunolinecarboxamide monohydrochloride; 

8-Hydroxy-N^4-phenoxyphenyl)-7-quinolinecarboxamide monohydrochloride; 

N-(3,5-Dichloro-4-hydroxyphenyl)-8-hydroxy-7-q\iinolinecarboxamide 
25 monohydrochloride; 

8-Hydroxy-N-biphen-4-yl-7-quinolinecarboxamide monohydrochloride; 

8-Hydiray-N-[4^4-nitrophenylmercapto)phenyl]-7-quinolinecarboxamide 
monohydrochloride; 

N-(4-Benzoxyphenyl)-8-hydro«y-7-quinolinecarboxamide monohydrochloride; 
30 8-Hydroxy-N-[4-(4-nitrophenoxy)phenyl]-7-qiiinolinecarboxamide 
monohydrochloride; 

N-(4-cyclohexylphenyl>-8-hydroxy-7-qiiinolinecarboxamide monohydrochloride; 

8-Hydroxy-N-naphth-l-yl-7-quinolinecarboxamide; 

N-(4-Bromonaphth-l-yl)-8-hydroxy-7-quinolinecarboxamide; 
35 8-Hydroxy-N^2-pyrrol-l-ylphenyl)-7-quinoUnecarboxamide; 

8-Hydroxy-N-indol-5-yl-7-quinolinecarboxamide; 
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N-Benzo-2, l,3-thiadiazoM-yl^hydroxy-7^\iinolinecarboxamide; 

8-Hydraxy-N-quinolin-5-yl-7-qxunolinecarboxamide; 

8-Hydroxy-N-quinoUn^yl-7-quinolinecarboxamide; 

8-Hydroxy-N-isoqiiinolin-5-yl-7-quinolinecarboxamide; 

8-Hydraxy-NK4-methaxy-2-nitrophen^^ 

8-Hydraxy-N-[2-nitro^trifluoro^ 

N^3,5-Dinitrophenyl)-8-hydroxy-7KiuinoUnecarboxamide; 

8-Hydroxy-N-[4-nitro-2^txifluoro^ 

N-(2-C^£mophenyl)-8-hydroxy-7^uinolinecarboxamide; 

N-(2-Bromophenyl)-8-hydroxy-7-qiiiiiolinecarboxamide; 

N-(2,4-Dibromophenyl)^-hydroxy-7-qvdnolinecarboxamide; 

N-(2,5-Dibromophenyl)^hydroxy-7^uinolinecarboxamide; 

N-(2-Fluorophenyl)^-hydroxy-7^iiinolinecarboxamide; 

N-(4-Cyano-2,3,5,6-tetrafluorophenyl)^hydroxy-7Hiuinolinecarboxamide; 

N-(2,4-Difluorophenyl)^-hydroxy-7-quinolinecarboxamide; 

8-Hydroxy-N-(2 f 4,5-tri£luorophenyl)-7-quinolinecarboxainide; 

N-(2-Chlorophenyl)^-hydroxy-7^iunolinecarboxamide; 

N^4-Bromo-2K^orophenyl)^-hydroxy-7-quinolinecarboxainide; 

N-(24-DicUorophenyl)-8-hydroxy-7^uinolinecarboxamide; 

N^2-Chloro^-nitrophenyl)-8-hydroxy-7^uinoHnecarboxamide; 

N^2 f 5-Dichlorophenyl)-8-hydroxy-7-qiiinolinecarboxamide; 

N-(2-Chloro-5-methylphenyl)-8-hydroxy-7-quinolinecarboxamide; 

8-Hydroxy-N-(24odophenyl)-7-qiiinolinecarboxamide; 

8-Hydroxy-N-(2-nitrophenyl)-7-quinolinecarboxamide; 

N^5-Chloro-2-hydrox3rphenyl)^-hydroxy-7^uinoUnecarboxamide; 

8-Hydroxy-N^2-hydroxy^-nitrophenyl)-7^xiinoliiiecarboxainide; 

8-Hydroxy-N^2-hydroxy-5-methylphenyl)-7^uinolinecarboxamide; 

N-Biphen-2-yl-8-hydroxy-7-q\iinolinecarboxamide; 

8-Hydroxy-N-[2^methylmercapto)phenyl]-7-quinolinecarbox 

8-Hydroxy-N42-(trifluoromethyl)p^ 

8-Hydroxy-N-(2-methylphenyl)-7-quinolinecarboxamide; 

8-Hydro^-N^2-methyl-3-nitrophenyl)-7-q\iinolinecarboxamide; 

N^2,3-Dimethylphenyl)-8-hydroxy-7^ixinolinecarboxamide; 

8-Hydroxy-N-(2,4 ( 6-trimethylphenyl)-7-quinolinecarboxamide; 

N^2-Ethylphenyl)-8-hydroxy-7^uinolinec£irboxamide; 

8-Hydroxy-N-[3-(trifluoromethyl)phenyl]-7-quinolinecarboxamide; 
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8-Hydroxy-N^2-methyl^fluorophenyl)-7-qiiinolinecarb^ 
N-(4-CMoro-2-methylphenyl)^hydroxy-7^uinolinecarboxamide; 
N-(4-CHoro-2-methoxy-5-methylpheny^ 

N^4-tert>Butylphenyl)-8-hydroxy-7-qidnolinecarboxainide; 
5 8-Hydroxy-N-(4-propylphenyl)-7Hjxiinolinecarboxamide; 

N-(2,6-Di-i-propylphenyl)-8-hydroxy-7-quinol^ 

N-(4-Bromch2-fluorophenyl)^-hydroxy-7-quinolinecarboxamide; 

8-Hydroxy-N^2,3,4-trifluorophenyl)-7-qiiinolinecarboxa^ 

N-(2-Fluoro^iodophenyl)-8-hydro3^-7^idnolinecarboxamide; 
10 8-Hydroxy-N-[4^ydroxymethyl)phenyl]-7-qxiinolinecarboxainide 

N-Benzo-l,3-thiazol-6-yl-8-hydroxy-7Kiuinolinecarboxamide; 

8-Hydroxy-N4ndazol-5-yl-7-quinolinecarboxamide; 

8-Hydroxy-N-[2-metlioxy-5-(trifluoromethyl)phen^ 

8-Hydroxy-N-(54odo-2-methylphenyl)-7-qiiinoliriecarboxamide; 
15 N^2-Chloro-4^anophenyl)-8-hydroxy-7^iiinolinecarboxamide; 

N-(5-Bromopyiidin-2-yl)-8-hydroxy-7-quinolinecarboxaniide; 

8-Hydroxy-N^8-hydro^quinoUn-2-yl)-7-quinolinecarboxamide; 

8-Hydroxy-N-[5^trifluoromethyl)-l,3,4-thiadiazol-2-yl]-7-qiiinoUn^ 
caxboxamide; 

20 N-(5-Bromo- l,3,4-thiadiazol-2-yl)-8-hydroxy-7 -quinolinecarboxamide; 

8-Hydroxy-N-[5^2-phenyletliyl)amino-l l 3 l 4-tiiiadiazol-2-yl]-7^iiin 
carboxamide monohydrochloride; and 

N-[5-{Butylamino)- l l 3,4-thiadiazol-2-yl]-8-hydroxy-7 -quinolinecarboxamide 
monohydrochloride. 



25 



6. The use of a compound of formula 1A 



30 




IA 

R3 R 



to prepare a medicament for treating a susceptible cytomegaloviral infection in a 
mammal 
35 wherein R° is 

a) ^CH^-X 1 , 
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b) -(CH 2 ) B -C S -C 8 cycloalkyl substituted by zero (0) or one (1) R 8 , 

c) -(CHj),, W 1 ^, 

d) -(CHa), W^HjX 1 , or 

e) •^CHaJo-CHR'^CHaJo-X 1 ; 
5 wherein R 1 is 

a) -H, 

b) -F, 
O -CI, 
d) -Br, 

10 e) -CF S , or 

0 -NO,; 
wherein R a is 

a) -H, 

b) -C r C,alkyl, 
15 c) -OH, 

d) -CF 3 , 

e) -CH=CH-furanyl, 

f) -CH=CH-phenyl substituted by zero (0) or one (1) R 4 , 

g) -CH=CH-pyridinyl, 

20 h) -(CHa) p -phenyl substituted by zero (0) or one (1) R 4 , 

i) -NHV\ 

j) -CHjNHV 1 , or 

k) -CHjZ 1 ; 

wherein R 3 is 

25 a) -H, 

b) -OH, 

c) -CF S , or 

d) -C-Csalkyl; 
wherein R 4 is 

30 a) -H 

b) -F, 

o -ci, 

d) -Br, 

e) -N0 2 , 
35 f) -CF 3 , 

g) -W l -R 10 , 
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-Ci-U^ aiKyi, 


I) 


-o a -Og cycioaiKyi, 


V 




k) 


-[CHjln-het, 


1) 


-CHa-Cg-Ca cycloalkyl, 


m) 


-SOjNH-het 


n) 


-CN, 


o) 


-I, or 


P) 


-CHj-OH; 



10 wherein R 6 is 

a) -H, 

b) -F, 
0 -CI, 
d) -Br, 

15 e) -W l -R 10 , 

f) -CF 8 , 

g) -C,-C 8 alkyl, 

h) -C s -C fl cycloalkyl, 

i) -(CHj^-aryl substituted by R a , 
20 j) -(CHaVhet substituted by R 7 , or 

k) -CHj-Cj-Cg cycloalkyl; 
wherein R s is 

a) -H, 

b) -F, 

25 c) -CI, or 

d) -Br, 
wherein R 7 is 

a) -H, 

b) -F, 

30 c) -CI, or 

d) -Br, 
wherein R 8 is 

a) -C,-C 4 alkyl, 

b) -W'-H, or 
35 c) -CHaW'H; 

wherein R 9 is 
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a) -C r C 7 alkyl, 

b) -C 3 -C 8 cycloalkyl, 

c) -C(0)R u , 

d) -CXONHR 11 , 
5 e) -CH(OH)R u , 

f) -CI^OH, 

g) -C0 2 R u , or 

h) -aryl; 
wherein R 10 is 

10 a) -H, 

b) -C r C 6 alkyl, 

c) -C 3 -C a cycloalkyl, 

d) -(CHaVaryl optionally substituted with F, Cl f CHaOH or -N0 2 , 

e) -(CH 2 ) B -het, or 

15 £) -CH 2 -C 3 -C 3 cycloalkyl; 

wherein R 11 is 

a) -C r C 7 alkyl, 

b) -C 3 -C 8 cycloalkyl, 

c) -(CH^XSor 

20 d) -CHj-Ca-Cg cycloalkyl; 

wherein X 1 is 

a) -aryl substituted by zero (0), one (1), two (2), or three (3) R\ 

b) -het substituted by zero (0), one (1) or two (2) R 6 , 

c) -C r C a alkyl, 

25 d) -CH(OH)-phenyl, 

e) -S-phenyl, 

f) -NHS0 2 -phenyl substituted by one (1), two (2) or three (3) R\ 

g) -CN, 

h) -OH, 

30 i) -C a -C 8 cycloalkyl substituted by zero (0), one (1) or two (2) R 8 , or 

j) -4-cyano-2,3,5,6-tetrafluoro-phenyl; 

wherein X 2 is 

a) -aryl substituted by zero (0), one (1), two (2) or three (3) R 4 , 

b) -het substituted by zero (0), one (1) or two (2) R 5 , 
35 c) -C r C 8 alkyl, 

d) -CH(OH)-phenyl, or 
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e) -C 3 -C 8 cycloalkyl substituted by zero (0), one (1) or two (2) R 8 ; 
wherein W 1 is 

a) -NH, 

b) -oxygen, or 
5 c) -sulfur, 

wherein V 1 is 

a) -R", 

b) -C(0)R l \ 

c) -SOjR 11 , or 
10 d) -C(0)NHR u ; 

whrein Z 1 is 

a) -C r C 7 alkyl, 

b) -C s -C e cycloalkyl^ 

c) -C(0)R u , 

15 d) -C(0)NHR l \or 

e) -CO^ 11 ; 
wherein -aryl is 

a) -phenyl, 

b) -naphthyl, 
20 c) -biphenyl, 

d) -tetrahydro-naphthyl, or 

e) fluorenyl; 

wherein -het is a 5-, 6- or 7-membered saturated or unsaturated ring containing 

from one (1) to three (3) heteroatoms selected from the group consisting of nitrogen 
25 oxygen and sulfur; and including any bicyclic group in which any of the above 

heterocyclic rings is fused to a benzene ring or another heterocyclic; 

wherein -cycloalkyl is a saturated or unsaturated hydrocarbon ring including any 

bicyclic group in which the above ring is connected to a benzene, heterocyclic or 

other hydrocarbon ring; 
30 wherein n is zero (0) to six (6), inclusive; 

wherein p is one (1), two (2) or three (3); 

or a pharmaceutical^ acceptable salt or N-oxide thereof. 

7. The use of claim 6 wherein the compound is selected from the group 
35 consisting of: 

N-t(4-Chlorophenyl)methyl]-8-hydroxy-7-qiiinolinecarboxamide; 

f 
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N-[54(4-Chlorophenyl)methyl>l,3,4-thiadia2ol-2-yl]-8-hydro^ 
carboxamide; 

N^4-CUorophenyl)^hydroxy-7-quinolinecarboxamide; 

5-Bromo-N^4-chlorophenyl)-8-hydraxy-7-quinoUnecarbaxamide; 
5 N-[5^4-CMon>phenyl)-4,5-dihydro-4^xo-2-tW 
carboxamide; 

5-Bn>mo-N-[5^4-chlorophenylM,5-dihydr^ 
quinolinecarboxamide; 

N-[5^5-Bromo-2-thienylV2-thiazolyl>^ 
10 N-[5-(3-ChlorophenylM,5-dihydtt^4^xo-2-to^ 
carboxamide; 

5-Bromo-N-[(4H&lorophenyl)methyl]-8-^ 

N-[(4-Chlorophenyl)metiiyl]^hydroxy-2-methyl-7-quinolinecarboxainide; 
5-CMoro-N-[(4-cUorophenyl)methyl]-8-hydroxy-7-quinolineca^ 
15 8-Hydroxy-N-[(4-nitrophenyl)methyl)-7Hiuinoline<^boxamide; 

N-[5^4-CMorophenyl)-13 ) 4-tMadiazol-2-yl]^-hydroxy-7^\iinoline- 
carboxamide; 

5-CWoro-N^4-Alon>phenyl)-8-hydimy-7^uinolinecarboxamide; 
5-Fluoro-N-[[4H^orophenyl]methyl>8-hydroxy-7-quinolinecarboxamide; 
20 N-[(4-Chlorophenyl)methyl]^,8-dihydira^ 
carboxamide; 

N-[(4-Chlorophenyl)methyl]-8-hydroxy-2-[2-(4-methoxyphenyl)ethenyl]-7- 
quinolinecarboxamide; 

N-Heptyl-8-hydroxy-2-[2^4-methoxyph^^ 
25 N-Heptyl-8-hydroxy-2-(2-phenyletiienyl)-7^uinolinecarboxamide; 

8-Hydn>xy-N-(2-hydroxy-2-phenylethyl>2^2-phenylethenyl)-7^uinoline- 
carboxamide; 

N-[(4-Chlorophenyl)methyl]^hydroxy-2-(2-phenylethenyl)-7-quinoline- 
carboxamide; 

30 8-Hydroxy-2^2-phenylethenylVN-[2^phenylthio)ethyl>7-quinoline- 
carboxamide; 

8-Hydroxy-N^2-hydroxy-2-phenylethyl)-2-[2-(4-methoxyphenyl)ethenyl]-7- 
quinolinecarboxamide; 

8-Hydroxy-2-[2K4-methoxyphenyl)ethen^^^ 
35 quinolinecarboxamide; 

N-[(4-Chlorophenyl)methyl]-8-h5rdroxy-2-(trifluoromethyl)-7-quinoline- 
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carboxamide; 

N-Heptyl^-hydroxy-2^trifluoromethyl)-7^\iinolinecarboxamide; 
N4(4-Chlorophenyl)methyl]-2-[2^2-fu^^^ 
carboxamide; 

N-[(4-Chlorophenyl)meAyl]^hydroxy-7-quinoline-N-oxide carboxamide. 
N4(4-cMort>phenyl)metiiyl]^4iydraxy-2-meth^^ 
5-chloro-8-hydroxy-2-methyl-N^3-phenylpropyl)-7-qiiinoli^ 
5-chloro-8-h3rdroxy-2-metiiyl-N-[(2-phenylthio)ethyl]-7-quinolm 
8-hydroxy-N-[5-[4-[(l-methylethyl)phenyl3ulfonyl]aunino]pentyl]-7-qum 
carboxamide; 

8-hydroxy-N-(cyajiomethyl>7-qiiinolinecarboxamide; 
8-hydroxy-N^2-h3rdroxy-2-phenylethyl)-2-t2-(4-methoxyphenyl)ethyl]-7- 
quinolinecarboxamide; 

N-[2-(3-Chloix>phenyl)ethyl]-8-hydroxy-7-quijiolinecarboxaniide; 

8-Hydn>xy-N-[2^3-indolyl)ethyl)-7-quinolinecarboxamide; 

8-Hydroxy-N-[2^4-hydroxyphenyl)ethyl]-7-quinolinecarboxamide; 

8-Hydroxy-N-[2^2-[4-phenoxy]phenyl)ethyl]-7-qiiinolinecarboxamide; 

N-[(24-Di<Worophenyl)methyl]^-hydroxy-7^uinolinecarboxamide; 

N-[(3,4-DicWorophenyl)methyl]-8-hydroxy-7^uinoUnecarboxamide; 

N-Decyl-8-hydroxy-7-quinolinecarboxamide; 

8-Hydroxy-N-(4-phenylbutyl)-7-quinolinecarboxamide; 

8-Hydroxy-N-octyl-7-quinolinec€irboxamide; 

8-Hydroxy-N-[[4-(trifluoromethyl)phenyl]mefo 

8-Hydroxy-N-[[2^trifluoromethyl)phenyl]methyl]-7-q\iinoUnecarboxamide; 

N-[2-( l-Cyclohexenyl)ethyl]-8-hydroxy-7 -quinolinecarboxamide; 

N-[2^2 p 4-Dic^orophenyl)ethyl]-8-hydroxy-7-quinolinecarboxamide; 

8-Hydrt>xy-N-(cis-myrtanyl)-7 -quinolinecarboxamide; 

N-[(2-Chlorophenyl)methyl]-8-hydroxy-7-quinolinecarboxamide; 

8-Hydraxy-N-[(2-methylphenyl)methyl]-7^tiinolinerarboxainide; 

8-Hydroaty-N-[(3-methylphenyl)methyl]-7^uinolinecarboxamide; 

N-[(4-CWorophenyl)methyl]-8-hydroxy-7^xiinolinecarboxamide; 

8-Hydroxy-N-(2-hydroxy-2-phenylethyl)-7^iiinolinecarboxamide; 

N^2,2-Diphenylethyl)^-h5rdroxy-7-q\iinolinecarboxamide; 

8-Hydroxy-N^2-phenylpropyl)-7-q\unolinecarboxainide; 

N-[l-(2-Ethyl)hexyl]-8-hydroxy-7-q\iinolinecarboxamide; 

8-Hydroxy-N-undecyl-7-quinolinecarboxamide; 
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8-Hydroxy-N-octadecyl-7^uinolinecarboxamide; 
N-[2-(4-Bromophenyl)ethylJ^^ 
N42^4-CUon>phenyl)ethyll^hydroxy-7-quinolinec^ 
8-Hydroxy-N-[2^4-methylphenyl)ethyl]-7-quinolinecarbaxam 
5 N-(3,3-Diphenylpropyl)^hydroxy-7^uinolinecarboxanude; 
8-Hydroxy-N-(3-phenylpropyl)-7-qiiinolinecarboxamide; 
8-Hydroxy-N-nonyl-7 -quinolinecarboxamide; 
N-[(2,6-Difluorophenyl)methyl^ 

N-[(3-CMorophenyl)methyl]-8-hydroxy-7-quinolinecarboxamide; 
10 8-HydroKy-N^2-methylcydohexyl)-7^uinolinecarboxamide; 

N-(2,3-Dimet±iylcydohexyl)-8-hydroxy-7-quinolinecarboxaim 

8-Hydiray-N^3-methyl<^clohexyl)-7^xiinolinecarboxamide; 

8-Hydroxy-N^4-methylcyclohexyl>7-quinolinecarboxamide; 

8-Hydroxy-N-[( 1,2,3,4-tetrahydro- l-naphthalenyl)methyl]«7-quinoline- 
15 carboxamide; 

N-Cydooctyl^hydroxy-7-quinoiinecarboxamide; 

8-Hydroxy-N-( l-indanyl)-7-quinolinecarboxamide; 

N-Cycloheptyl-8-hydroxy-7-quinolinecarboxamide; 

8-Hydn>xy-N^diphenylmethyl>7HjuinoUnecarboxamide; 
20 8-Hydroxy-N^l-phenylethyl)-7Kiuinolinecarboxamide; 

N-(2-Heptyl)-8-hydroxy-7-qiiinolinecarboxamide; 

8-Hydroxy-N^2-octyl)-7-quinolinecarboxainide; 

N-(4-tert-Butylcydohexyl)-8-hydroxy-7-quinoUnecarboxamide; 

S-N-[7-(7-Carboxy-8-hydroxy)quinolyl]-tyrosine, tert-butyl ester; 
25 R-8-Hydroxy-N-[ l-( l-naphtliyl)ethyl]-7-qxiinolinecarboxaniide; 

S-8-Hydroxy-N-[ l-( l-naphthyl)ethyl]-7-qxunolinecarboxamide; 

R^Hydroxy-N-(l-phenylethyl)-7-quinolinecarboxamide; 

R-N-[1^4-Bromophenyl)ethyl]-8-hydroxy-7-quinolinecarboxamide; 

S-N-[1^4-Bromophenyl)ethyl]*hydroxy-7Hiiiinolinecarboxamide; 
30 N42-((lS t 2R)a,2-Diphenyl-l-hydroxy)ethyl]^-hydroxy-7-quinoline- 
carboxamide; 

N-[2-((lR,2S)-l,2-Diphenyl-l-hydroxy)ethyl]^hydroxy-7-quiiioline- 
carboxamide; 

8-Hydroxy-N-(2-exo-noAoranyl)-7^\iinolinecarboxamide; 
35 8-Hydroxy-N-[(4-hydraxy-3-methaxyphenyl)m^ 

S^Hydroxy-N-[2^1-hydroxy-3-[4-hydroxyphenyl])propyi]-7-quinoline- 
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carboxamide; 

S-N-[7^7-Carboxy^hydroxy)q\iinolyl]-8eriiie > benzyl eater; 
N^7-(7-Carboxy-8-hydroxy)quinolyl]-tyrosine, methyl ester; 
N-f7-(7-Carboxy^-hydroxy)qiiinolyl]-tryptophan, ethyl ester; 
N^2-Adamantyl)-8-hydit3xy-7-qiiinolinecarboxaxnide; 
S-0-Benzyl-N-[7^7-Carboxy^hydraxy)quinolyl]-tyrosine f methyl ester; 
S-N-[7<7-Carboxy^-hydroxy)quinolyl]^nitrophenylalanine, methyl ester, 
N-[(2,5-Difluorophenyl)methyl]^hydroxy-7^tiinoUnecarboxamide; 
8-Hydroxy-N-[l-(l-hydroxymethyl)cyclopenty^ 
N-[(3-Chloro-4-flurorophenyl)methyl]-84^ 

N-[(2,3-Dichlorophenyl)methyl>8-hydroxy-7^uinolinecarboxainide; 
N-[(2,5-Dichlort>phenyl)methyl]-8-hydTOxy-7-quinoUnecarboxamide; 
N-(2-[([2-chloro^fluorophenyl]methyl)thio]etJiylV8-hydTOxy-7-qxiinoline- 
carboxamide; 

N-[2-([(2,6-Dichlorophenyl)methyl]thio)ethyl]-8-hydroxy-7-quinoline- 
carboxamide; 

N-[(2-Chloro^phenoxy-phenyl)methyl]-8-hydro^ 

8-Hydroxy-N-[(24(2-[hydroxymethyl]phenyl)thio]phenyl)me1Jiyl]-7-quinoline- 
carboxamide; 

8-Hydroxy-N-(2-[(4-[2-trifluoromethyl]quino 
carboxamide; 

N-(Cyclohexylmethyi)-8-hydroxy-7-quinolinecarboxamide; 

8-HydrtDxy-N-(l-naphthalenylmethyl>-7H^xiinoUnecarboxamide; 

N-[2^3-Chlorophenyl)ethyl>8-hyd«>xy-7-quinolinecarboxamide; 

8-Hydroxy-N4[3-(trifluoromethyl)phenyl]meth^ 

8-Hydroxy-N-[2^phenylthio)ethyl]-7^uinolinecarboxamide; 

N-Heptyl-8-hydroxy-7-q\iinolinecarboxamide; 

8-Hydroxy-N-(4-methoxyphenyl)-7-quinohnecarboxamide monohydrochloride; 
N^4-Cyanophenyl)-8-hydroxy-7-qiiinolinecarboxamide monohydrochloride; 
N-(3-Chlorophenyl)-8-hydroxy-7-quinolinecarboxamide monohydrochloride; 
N-[3 f 5-Bis(trifluoromethyl)phenyl]-8-hydroxy-7-q\iinolinecarboxamide mono- 
hydrochloride; 

N-Fluoren-2-yl-8-hydroxy-7-quinolinecarboxamide monohydrochloride; 
N-|[4-[(3,4-Dimethylisoxazol-5-ylaimno)sulfonyl]phenyl)-8-hydroxy-7- 
quinolinecarboxamide monohydrochloride; 

N- 1, 3-Benzodioxol-5-yl-8-hydroxy-7-quinolinecarboxamide monohydrochloride; 
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8-Hydi^ixy-N44^trifluoromethyl)coiimarin-7-y^ 
monohydrochloride; 

N-(3-Fluorophenyl)^hydroxy-7-qiunolinecarboxainide monohydrochloride; 

N^3,4-Difluon>phenyl>8-hydroxy-7-q^iinolinecarboxamide monohydrochloride; 

N^3,5-Difluorophenyl)^hydix>xy-7^uinolinecarboxamide monohydrochloride; 

8-Hydroxy-N^4-nitrophenyl)-7quinolinecarboxainide; 

N-[2-Chloro-5^trifluoromethyl)ph^ 

N^5-Fluoro-2-methylphenyl)^hydroxy-7^uinolinecarboxainide; 

N-(2,4-Dimethylphenyl)^hydroxy-7^uinolinecart)Oxamide; 

8-Hydroxy-N-(3-methylphenyl)-7-qiiinolinecarboxamide; 

N^2-Chlort>-5-methoxyphenyl)-8-hydroxy-7-quinolinecarboxaniide; 

8-Hydroxy-N-naphth-2-yl-7-quinolinecarboxamide monohydrochloride; 

8-Hydroxy-N-{4-[(indazo-6-ylamino)siilfonyl]phenyl)-7-q\iinolinecarbo 
monohydrochloride; 

N-(3-Bromophenyl)-8-hydroxy-7-quinolinecarboxamide monohydrochloride; 

N-(3,4-DicWorophenyl)-8-hydn)xy-7^uinolinec£irboxaniide monohydrochloride; 

N-(3,5-Dichlorophenyl)-8-hydroxy-7-quinolinecarboxamide monohydrochloride; 

8-Hydroxy-N-(3-iodophenyl)-7-quinolinecarboxamide monohydrochloride; 

N-(3-Benzoxyphenyl)-8-hydroxy-7-quinolinecarboxamide monohydrochloride; 

8-Hydroxy-N-[3-(methylmercapto)phenyl]-7-quinolinecarboxamide 
monohydrochloride; 

N-(3,5-Dimethylphenyl)-8-hydroxy-7-quinolinecarboxamide 

monohydrochloride; 

N-(4-Bromophenyl)-8-hydroxy-7-quinolinecarboxamide monohydrochloride; 

8-Hydroxy-N^4-phenoxyphenyl)-7-quinolinecarboxamide monohydrochloride; 

N-(3,5-Dichloro^hydroxyphenyl)^hydroxy-7^iainolinecarboxamide 
monohydrochloride; 

8-Hydroxy-N-biphen-4-yl-7-quinolinecarboxamide monohydrochloride; 

8-Hydroxy-N-[4^4-nitrophenylmercapto)phenyl]-7^xiinoUnecarboxamide 
monohydrochloride; 

N-(4-Benzoxyphenyl)-8-hydroxy-7-qiiinolinecarboxaniide monohydrochloride; 

8-Hydroxy-N-[4^4-nitrophenoxy)phenyl]-7Miuinolinecarboxamide 
monohydrochloride; 

N^4^ydoh^lphenyl)^-hydroxy-7-quinolinecarboxamide monohydrochloride; 

8-Hydroxy-N-naphth-l-yl-7-quinolinecarboxamide; 

N^4-Bromonaphth-l-yl)-8-hydroxy-7-quinolinecarboxamide; 
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8-Hydraxy-N^2-pyrrol-l-ylphen^ 

8-Hydroxy-N-indol-5-yl-7-quinolinecarboxanride; 

N-Benzo-2,l,3-tWadiazol^yl-8-hydroxy-7-quinolinecarboxam 

8-Hydroxy-N^\iinolin-5-yl-7^uinolinecarboxamide; 

8-Hydroxy-N^uinolin^yl-7-quinolinecarboxamide; 

8-Hydroxy-N-isoquinolin-5-yl-7^uinoUnecarboxamide; 

8-Hydroxy-N^4-methaxy-2-iritxoph^^^ 

8-Hydraxy-N-[2-nitro^t^ 

N-(3,5-Dinitrophenyl)^hydroxy-7^uinolinecarboxamide; 
8-Hydroxy-N44-nitro-2^trifluoro 

N-(2-Cyanophenyl)-8-hydroxy-7-qninolinecarboxamide; 

N-(2-Bromophenyl)-8-hydroxy-7-quinolinecarboxamide; 

N-(2,4-Dibromophenyl)^hydroxy-7^uinolinecarboxamide; 

N-(2,5-Dibromophenyl)-8-hydroxy-7-quinolinecarboxamide; 

N^2-Ruorophenyl)^hydroxy-7-quinolinecarboxamide; 

N^4-Cyano-2,3 > 5,6-tetrafluorophenylV8-hydroxy-7-quinoUnecarboxamide; 

N^2,4-Difluorophenyl)^-hydroxy-7^iiinolinecarboxamide; 

8-Hydroxy-N-(2,4 f 5-trifluorophenyl)-7^\iinoUnecarboxamide; 

N-(2-Chlorophenyl)-8-hydroxy-7-quinolinecarboxainide; 

N^4"Bromo-2-chlorophenyl)-8-hydroxy-7-quinolinecarboxaraide; 

N-(2 > 4-IHchlorophenyl)-8-hydroxy-7-quinolinecarboxamide; 

N^2-Chloro^-nitrophenyl)-8-hydroxy-7^uinoUnecarboxanude; 

N^2,5-Dichlorophenyl)-8-hydroxy-7^uinolinecarbaxamide; 

N^2-Chloro^-methylphenyl)-8-hydroxy-7-qiiinolinecarboxamide; 

8-Hydroxy-N-(2-iodophenyl)-7-quinolinecarboxamide; 

8-Hydroxy-N-(2-nitrophenyl)-7-qiiinolinecarboxamide; 

N-(5-Chloro-2-hydroxyphenyl)^-hydroxy-7-quinolinecarboxamide; 

8-Hydroxy-N^2-hydroxy-5-nitrophenyl)-7-quinolinecarboxamide; 

8-Hydraxy-N^2-hydraxy-5-methy^ 

N-Biphen-2-yl-8-hydroxy-7-qiunolinecarboxamide; 

8-Hydroxy-N42<methylmercapto)phenyl]-7-quinolinecarboxamide; 

8-Hydroxy-N-[2^trifluoromethyl)phenyl]-7-quinolinecarboxamide; 

8-Hydroxy-N-(2-methylpheiiyl)-7-quinolinecarboxamide; 

8-Hydroxy-N-<2-metiiyl-3-nitroph^ 

N-(2,3-Dimethylphenyl)-8-hydroxy-7-quinolinecarboxamide; 
8-Hydroxy-N^2 f 4 t 6-trimethylphenyl)-7-quinoUnecarboxamide; 
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N-[5^{l,3-Benzodioxol-4-yH(tert-butylc^ amino)-!^^- 
thiadiazol-2-yl]-8-hydroxy-7-quinolinecarboxamide semihydrate; 

N-{5-[(l,3 r Benzodioxol-5-ylmethyl)amino>^ 
quinolinecarboxamide; 
5 (S)-N45-({[(tert-Butoxy)carbonyl]^ 

tMadiazol-2-yl]-8-hydroxy-7^\iinolinecarboxamide; 

(S)rN-[5^{5^enzoxy]aiiudo-l-[(tert-buto^ 
thiadiazol-2-yl]-8-hydroxy-7^iiinolinecarboxamide; 

(S)-N-[5-({ l-[(tert-Butoxy)carbonyl]-3-methylbutyl}amino)- l,3,4-thiadiazol-2- 
10 yl]-8-hydroxy-7-quinoUnecarboxarnide monohydrate; 
(S)-N-(5-{2-[(teit-Butoxy)carto^ 
hydroxy-7-quinolinecarboxamide semihydrate; 

(S)-N-[5-({ l-[(tert-Butoxy)carbonyl]-3-tmethylmercapto]propyl}ai^ 1,3,4- 
thiadiazol-2-yl]-8-hydroxy-7-quinoline(^rboxamide monohydrate; 
15 (S)-N-[5^{l-[(tert-Butoxy)<^bonyl]^ 

yl}-8-hydroxy-7 -quinolinecarboxamide monohydrate; 

(S)-N-(5-{l-[(tert-Butoxy>carbonyl]^ 
thiadiazol-2-yl]-8-hydn>xy-7-q\iinolinecarboxamide monohydrate; 
(SVN-[5-({l f 2-Di-[(tert-buto^ 
20 hydroxy-7-quinolinecarboxamide monohydrate; 

N-(24(8-Hydroxyquinolin-7-yl)amido]-l,3,4-thiadia2ol-5-yl)-2-benzo-l,3-dioxol- 
5-ylglycine monohydrotrifluoroacetate; 

N-(24(8-Hydroxyqtiinolin-7-yl)amido]-l,3,4-tiiiadiazol-5-yl}-2-benzo-l,^ 
4-ylglycine monohydrotrifluoroacetate; and 
25 N-{2-[(8-Hydroxyquinolin-7-yl)amido> 1,3,4^ 

monohydrotrifluoroacetate. 

8. An antiviral pharmaceutical composition which comprises a pharmaceutical^ 
acceptable excipient and an effective amount of a compound of formula I of claim 1. 

30 

9. A compound of the formula III 
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III 



wherein R l is 

a) -H, 

b) -C r C 5 alkyl, or 

c) -CH=CH-aryl; 
10 wherein R 2 is 

a) -C r C 10 alkyl, 

b) -(CH^R 3 , 

c) -CH(R 4 )R 3 ,or 

d) -(CH^OP-R 3 ; 
15 wherein R 3 is 

a) -aryl, 

b) -het substituted by zero (0) to two (2) R 6 , or 

c) -C 3 -C 6 cycloalkyl; 
wherein R 1 is 

20 a) -C r C 5 alkyl, or 

b) -aryl; 
wherein X 1 is 

a) -H, 

b) -F, 
25 c) -CI, 

d) -Br, or 

e) -I; 
wherein X 2 is 

a) -O-, 
30 b) -S-, or 

c) -NH-; 

wherein n is zero (0) to four (4) inclusive; 
wherein aryl is 

a) phenyl substituted by zero (0) to two (2) R*, or 
35 b) naphthyl substituted by zero (0) to two (2) R B ; 

wherein het is a 5-, 6- or 7-membered saturated or unsaturated ring containing from 
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one (1) to three (3) heteroatoms selected from the group consisting of nitrogen, 
oxygen and sulfur, and including any tricyclic group in which any of the above 
heterocyclic rings is fused to a benzene ring or another heterocycle; and the ring 
may be connected through a carbon or secondary nitrogen in the ring or an exocyclic 
nitrogen; and if chemically feasible, the nitrogen and sulfur atoms may be in the 
oxidized forms; and if chemically feasible, the nitrogen atom may be in the protected 
form; 

wherein R 5 is 





a) 


-H, 


10 


b) 


-d-Cg alkyl, 




0 


-F, 




d) 


-CI, 




e) 


-OCH 3 , 




fl 


-CF„ 


IS 


g) 


-NHSOj-het substituted by zero (0) to two (2) 




h) 


-NHSO a -phenyl; 



or a pharmaceutical^ acceptable salt thereof. 

10. The compound of claim 9 of formula III 
20 wherein R l is 

a) -H, 

b) -CH 3 , or 

c) -CH=CH-phenyl; 
wherein R 2 is 

25 a) -(CHAR 3 , 

b) -^CHA-X^R 3 , or 

c) -CH(R 4 )R 3 ; 
wherein R s is 

a) -phenyl substituted by zero (0) to two (2) R 6 , 
30 b) -het, 

c) -naphthyl, or 

d) -C 3 ^ cycloalkyl; 
wherein R 4 is 

a) -CH 3 , or 
35 b) -phenyl; 

wherein R B is 
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a) -F, 

b) -ci, 

c) -NHS0 3 -phenyl; 
wherrein X 1 is 

5 a) -CI, or 

b) -Br; 
wherein X 2 is 

a) -O-, or 

b) -S-; 
10 wherein het is 

a) -imidazolyl, or 

b) -indolyl. 

11. A compound of claim 9 selected from the group consisting of: 
15 5-CMoro-JV f -[(4-cWorophenyl)methyl]^-hydroxy-2-methyl-7-qiiinoline- 
sulfonamide; 

5-Chloro-iS^[(4-chlorophenyl)meth^ 

5-Chloro-iV p -[(4-chlorophenyl)methyl]-2-( 1, l-dimethylethyl)-8-hydro3cy-7- 
quinolinesulfonamide; 
20 5-CMoro-i^(4-cWorophenyl)-8^ 

5-Chloro-8-hydroxy-JNT-(3-phenylpropyl)-7-quinolinesulfonamide monohydro- 

bromide; 

5-CWoro^-hydrxoy-N-(phenylmehtyl)-7^uinolinesulfonamide; 

5-Chloro-N-[2^4-<Worophenyl)etkyl]-8-hy 
25 5-Broino-8-hydroxy-N-(phenylmethyl>-7-quinolinesulfon£unide; 

5-Chloro-N-[2^2,4-dichloi*>phenyl)et^ 
sulfonamide; 

5-CMoro-8-hydroxy-2-methyl-N-[2-(phenyl^ 

5-Chloro-8-hydroxy-2-methyl-N-(phenylmethyl)-7-quinolinesxilfo 
30 5-Chloi^N-{4-chlon>phenyl)-8-hydroxy^ 

5-Chloro-8-hydroxy-2-methyl-N-octyl-7-<^iinolinesulfonaniide; 

5-Chloro-N^4-fluorophenyl)methyl]-8-h3rdroxy-2-methyl-7-quinoline- 
sulfonamide; 

5-Chloro-8-hydroxy-2-methyl-N-(l-naphthalenylmethyl)-7-qiiinoline- 
35 sulfonamide; 

5-CWoro-N-(cyclohexylmethyl)-8-hydroxy-2-methyl-7-quinoUnesulfonamide; 



-269- 



WO 98/11073 



PCT/US97/15310 



5-CMoro-N-[(3^orophenyl)mefo^ 

sulfonamide; 

5-Chloro^hydroxy-2-methyl-N-(3-phenylpro^ 

5-CMorx>^hydroxy-2-methyU^ 

5-CUoro^hydroxy-2-methyl-N-[3^4-morphoUnyi)propyl]-7^uinolin 
sulfonamide; 

5-Chloro-8-hydroxy-N-[3-( lH-imidazol- l-yl)propyl]-2-methyl-7-quinoline- 

sulfonamide; 

5-CMoro-N^diphenylmethyl)^hydroxy-2-meto^ 

(RV5-CMoro^-hydroxy-2-methyl-N-(l^ 

(S>-5-Cfcloro-8-hydroxy-2-methyl-^^ 

5-Chloro-8-hydroxy-2-methyl-N^2-p 

5-Chloro-N-[2-(4^1orophenyl)ethyl>8-hydroxy-2-methyl-7^iiinolin^ 

sulfonamide; 

5-Chloro^hydroxy-2-methyl-N^4-phenyfo^ 

5-CWoro^-hydraxy-2-methyl-N42-(2-pyridinyl)ethyl]-7-quinolm 

(E)-5-Chloro-8-hydroxy-2-(2-phenyte^ 

quinolinesulfonamide; 

5-Chloro-8-hydroxy-N42aH-indol-3-yl)ethyl]-2-methyl-7-quinoline- 

sulfonamide; 

5-CMoro-8-hydro^-2-methyl-N42^^^^ 
amino]phenyl]ethyl]-7^inolines\ilfonamide; 

5-CWoro^hydroxy-2-mettxyl-N42-[4-t(phenylsulfonyl)amino]phenyl]^ 

quinolinesulfonamide; and 

5-Flouro^-hydi^xy-N-(phenylmethyl)-7-quinolines\ilfonamide. 

12. The compound of the formula IV 




R 



IV 



where X 1 i 



is 



b) 



a) 



-H, 
-F, 
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0 -CI, 

d) -Br, or 

e) -I; 

wherein Rj, R> and R 4 may be the same or different and are 

a) -C r C 5 alkyl, or 

b) -phenyl. 

13. A compound of claim 12 selected from the group consisting of: 
5-Chloro-7-[(l,l-dimethylethyl)dimethylsUyl]-8Hiuinolinol; 
5-Chloro-7-[(tris(l-methylethyi)silyll-8-quinolinol; 
5-Chloro-7-[(l^,-dimethylethyl)diphenylsilyl]-8-quinolinol; 
5-Chloro-7«(trimethylsilyl)-8-quinolinol; and 
5-Chloro-7-(dimethylphenylsilyl)-8-quinolinoL 

14. A compound of claim 1 of formula V 



wherein X 1 is 

a) phenyl substituted by zero (0) to three (3) R\ 

b) naphthyl substituted by zero (0) to three (3) R 4 , 

c) fluorenyl substituted by zero (0) to three (3) R 4 , 

d) het substituted by zero (0) to one (1) R fi , or 

e) 4-cyano-2,3,5,6-tetrafluorophenyl; 
wherein R 4 is 



a) 


-F. 


b) 


-CI, 


0 


-Br, 




-I. 


e) 


-NO* 


f) 


-CN, 


g) 


-CF„ 


h) 


-Cj-C. alkyl, 


i) 


phenyl, 



OH O 
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j) cyclohexyl, 

k) hydraxymethyl, 

1) -OR 10 , 

m) -SR l0 t or 

5 n) -SOjjNH-het; 

wherein het is 

a) l,3-benzodioxol-4-yl, 

b) 1,3-benzodioxo-B-yl, 

c) coumarinyl, 
10 d) indazoyl, 

e) indolyl, 

0 benzothiazolyl, 

g) benzbthiadiazolyl, 

h) quinolinyl, 
15 i) pyridinyl, 

j) l,3,4-thiadiazol-2-yl, or 

k) isoxazolyl substituted with one or two C r C 4 alkyl; 
wherein R 5 is 

a) -F, 
20 b) -CI, 

O -Br, 

d) -I, 

e) -CF 3 , 

f) -Cj-C 4 -alkyl, or 

25 g) -Ci-Cj-alkylsubstituted with an aryl; 

wherein R 10 is 

a) hydrogen, 

b) -Cj-C* alkyl, 

c) phenyl, 
30 d) benzyl, or 

e) 4-nitrophenyl. 

15. A compound of claim 14 
wherein het is 
35 a) indazoyl, 

b) indoyl, or 



-272- 



WO 98/1 1073 PCT/US97/15310 
c) isoocazolyl substituted with one (1) or two (2) C x -C 4 alkyl. 



16. A compound of formula VI or VII 



HO 




N-N 



R 4 



R 3 R 1 




VI 



HO O N-N 
H 



VII 



-C, or 
-SO; 

-NH, 
-O, or 

-S; 



10 wherein X is 
a) 
b) 

wherein Y is 
a) 

15 b) 

O 

wherein EWG is an electron withdrawing group; 
wherein R\ R 3 and R 3 are as defined in claim 1; 
wherein R 4 is 
20 a) -H, 

b) -(CH^-CCVCVCe alkyl, 

c) -(CH^-phenyl optionally substituted with one (1) or two (2) R 7 , 

d) -(CH 2 ) n -het, 

e) -C,-C B alkyl optionally substituted by one R 6 , 
25 f) -C r C 4 alkyl-NH-COOCHj-benzyl, or 

g) -C r C 4 alkyl-S-CHa; 

wherein R 8 is pyrrolidin-l-yl optionally substituted with EWG or R 6 ; 

wherein n is zero (0) to three (3); 

wherein m is zero (0) to one (1); 
30 wherein -het is a 5-, 6- or 7-membered saturated or unsaturated ring containing 

from one (1) to three (3) heteroatoms selected from the group consisting of nitrogen, 

oxygen and sulfur; and including any bicyclic group in which any of the above 

heterocyclic rings is fused to a benzene ring or another heterocyclic; 

wherein R a is 
35 a) hydroxy, 

b) -C r C 6 alkyloxy, 
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c) mercapto, or 

d) ~C X -C G alkylmercapto ; 
wherein R 7 is 

a) hydroxy, or 

5 b) -C r C 6 alkyioxy. 

17. A compound of claim 16 
wherein R 7 is t-butyl; 
wherein EWG is 
10 a) -NH-CO a C(CH a ) 3 , 

b) -CN, 

c) -COX^CVCe alkyl, or 

d) -COOH; 
wherein X 3 is 

15 a) -0-, or 

b) -NH; 
wherein het is 

a) l,3-benzodioxol-4-yl, 

b) l,3-benzodioxol-5-yl, 
20 c) indolyl. 

18. The compound of claim 16 selected from the group consisting of: 

N-[5-( {2-[(tei^Butoxy)amido]ethyl}am^ 
quinolinecarboxamide monohydrochloride; 
25 N-{5-[(l,3-Benzodioxol-5-cyanomethyl)amino]-l^ 
7 -quinolinecarboxamide monohydrochloride; 

(S>N-[5-((Benzyl[(methaxy)carbonylto^ 
hydroxy-7-quinolinecarboxamide monohydrochloride; 

(R>N-[5-({Benzyl[(methoxy)<a^nyl]methyl)amino)-l,3 f 4-thi 
30 hydroxy-7-quinolinecarboxamide monohydrochloride; 

N-[5-({l,3-Benzodioxol-5-yl-[(tert-b^^ 
thiadiazol-2-yl>8-hydroxy-7-quinolinecarboxamide semihydrate; 

N-[5-( (l,3-Ben2odioxol-4-yl-[{tert-butyloxy)carbonyl]methylJ amino)-l,3,4- 
thiadiazol-2-yl]-8-hydroxy-7 -quinolinecarboxamide semihydrate; 
35 N-{5-[(l f 3 r Benzodioxol-5-ylmethyl)am 
quinolinecarboxamide; 
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(SVN-[5-({[(tert-Butaxy)carbonyl]-[4-hydTOxy^ 
thiadiazol-2-yll^hydroxy-7-quinolinecarboxainide; 

(S)-N-[5^{5^enzoxy]axmdo- 
thiadiazol-2-yl]*8-hydroxy-7 -quinolinecarboxamide; 
5 (S)-N-[5^{l-[(tert-Butoxy)carbonyl]^^ 

yl]-8-hydroxy-7-quinolinecarboxamide monohydrate; 

(S>-N-(5-{2-[(tert-Butoxy)carb^ 
hydroxy-7-quinolinecarboxamide semihydrate; 

(S)-N-[5-<{M(tert-Butoxy)carbonyl^ 
10 thiadiazol-2-yl>8-hydroxy-7^uinolinecarboxamide monohydrate; 

(S)-N-[5-({14(tert^Buta^)carbonyl]-24ndol-3-ylethy 
yl]-8-hydroxy-7-quinolinecarboxamide monohydrate; 

(S)-N-(5-{ W(tert-Butoxy)carbonyl]-2-[4^tert-butoxy)phenyl]ethyl}anun 1,3,4- 
thiadiazol-2-yl]-8--hydroxy-7-q\iinolinecarboxamide monohydrate; 
15 (S)-N-[5-({l,2-Di-[(tert-butoxy)c^^ 

hydroxy-7-quinolinecarboxamide monohydrate; 

N-{2-[(8-Hydroxyquinolin-7-yl)annd 
5-ylglycine monohydrotrifluoroacetate; 

N-{24(8Jiydroxyquinolin-7-yl)amido]-l,3,4-^ 
20 4-ylglycine monohydrotrifluoroacetate; and 

N-{2-[(8-Hydroxyquinolin-7-yl)amido]- 1,3 ,4-thiadiazol-5-yl Jtryptophan 
monohydrotrifluoroacetate. 

19. The compound of claim 1 selected from the group consisting of: 
25 N-[(4-CWorophenyl)methyl]-8-hydroxy-4-methyl-2^trifluoromethyl)-7- 

quinolinecarboxamide; 

N^4-Chlorophenyl)-8-hydraxy-2-metiiyl-7-quinolinecarboxamide; 
N-[(4-CMorophenyl)methyl]^-hydro^ 

N-[4,5-dihydro-[5^3-nitrophenyl)]^oxo-2-thiazolyl]-8-hydroxy-7^ 
30 carboxamide; 

N^5-[3^4-CUorophenyl)metiiylH,5-dihydro^-oxcH2-thiazolyl]^hydroxy-7- 
quinolinecarboxamide; 

8-Hydroxy-N-[2^phenylthio)ethyl]-2-(tr^ 

N-[(4-Chlorophenyl)methyl]^ ( 8-dihydroxy-2-methyl-7-quinolinecarboxamide; 
35 (E)-8-Hydroxy-2-(2-phenylethenyl)-N-(3-phenylpropyl)-7-quinoline- 
carboxamide; 



4 

A. 

1 
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8-Hydraxy-quinoline-7-carboxylic acid trans-^hydroxy-cyclohexylamide; 
[4^3,4-Dichlorophenyl)-piperazin-yl]^8-hydroxy^uinolin-7 
8-Hydroxy-quinoline-7-carboxylic acid bezo[l,31dioxol-5-ylmethylamide; 
N-Hexyl-8-hydroxy-7-quinoluiecarbaxamide; 

8-Hydroxy-q\iinoline-7-carboxylic acid 2-(5-nitxo-pyridin-2-ylamino>- 
ethylamide; 

8-Hydraxy-N-[2-(phenyloxy)ethyl]-7-quinolinecart^ 

8-Hydroxy-quinoline-7-carboxylic acid 2-<R>hydroxy-l-(S)-methyl-2-phenyl- 
ethylamide; 

(S)-2-[(8-Hydroxy-quinoline-7-carbon^^ acid ethyl 

ester; 

8-Hydroxy-quinoline-7-carboxylic acid cyano-phenylylamide; 
(S)-2-[(8-HydraxyKjuinoline-7-carbony^ acid tert- 

butyl ester; 

(S,S)-8-Hydroxy-quinoline-7-carboxylic acid 2-hydroxy- l-(hydroxy-phenyl- 

methyl)-ethylamide; 

(S,S)-8-Hydroxy-quinoline-7-carboxylic acid l-hydroxymethyl-2-methyl- 

butylamide; 

(S)-8-HydroxyKiuinoline-7-carboxylic acid l-benzyl-2-hydroxy-ethylamide; 

8-Hydraxy-quinoline-7-carboxylic acid thiophen-2-ylmethylamide; 

(R)-8-Hydroxy-quinoline-7-carboxylic acid 2-hydroxy- 1-phenyl-ethylamide; 

N-[2-(2-chlorophenyl)ethyl]-8-hydix>xy-7^\iinolinecarboxamide; 

N-[(3 ,4-Difluorophenyl)methyl]-8-hy droxy-7-quinolinecarbaxamide; 

N-[(2-CWoitH6-fluoro-phenyl)methyl]^hydroxy-7-quinolmecarbM 

N-[(2-Chloro-4-fluoit>-phenyl)meto^ 

N-[(3,5-Dichloro-phenyl)methyU 

(S)-8-Hydrcsxy-quiiioline-7-carboxylic acid 2-hydroxy- 1-phenyl-ethylamide; 

N-[2-(2-fluorophenyl)ethyl]^hydroxy-7-q^ 

N-[2^4-fluorophenyl)ethyl]-8-hydra^ 

trans-8-Hydroxy-quinoline-7-carboxylic acid 4-[(8-hydroxy-quinoline-7- 
carbonyl)-amino]-cyclohexyl ester; 
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